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Guarding the Independent Status 
of Government Research Laboratories 


There’s a lull now in the controversial furore set off 
by Commerce Secretary Weeks in summarily “invit- 
ing” the resignation of Dr. Allen V. Astin, director of 
the National Bureau of Standards, as a result of the 
now widely publicized battery additive case. . . . Dr. 


Astin is temporarily back at his post and several com- 
mittees are to make studies and file reports. 

But nothing that has come to light since the matter 
broke into the headlines has weakened the validity of 
the first vigorous reaction from many of the nation’s 
leading scientists and engineers and from such organi- 
zations as the American Chemical Society, the Elec- 


trochemical Society, the American Association for the 
Advancement of Science, and the American Physical 
Society. If anything, the issue at stake has become 
more clearly defined. Resentment has mounted against 
any interference with government research laboratories 
that smacks of political motivation. 

It may seem unnecessary to publicly vindicate an 
organization of the internationally recognized integ- 
rity and stature of the National Bureau of Standards 
after more than a half-century of service. But it is 
necessary that all engineers and scientists support 
forthrightly this proposition: The work of the Bureau 
as well as that of other government research labora- 
tories must remain free, as it traditionally has been, 
from any external pressure or interference. (For a 
broad statement of NBS policy, see page 286. ) 


Radioactive 
Resistor 


Novel design (U. S. Patent No. 2,629,837) com- 
prises essentially a sealed envelope containing an 
ionizable gas, a pair of electrodes, radioactive means 
for inonization of the gas, and an electrically conduc- 
tive element in contact with one of the electrodes. 
This element is of such characteristics that the self- 
induced voltage is of opposite sign and equal mag- 
nitude to the self-induced voltage of the electrode. 

This resistor has been currently released by the U. S. 
Atomic Energy Commission on a_ non-exclusive, 
royalty-free license basis. 
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Also released by AEC is patent No. 2,636,993 that 
describes an improved, high-speed electronic counter 
with double coincidence circuits for identifying par- 
ticular pulses in the presence of high background 
noise. Essential elements in the design: A pair of scin- 
tillation crystals aligned in the path of the beam of 
particles to be counted; a pair of photomultiplier tubes 
connected one to each of the scintillation crystals; 
associated circuitry and recording means. 

Total number of AEC-held patents and patent ap- 
plications released to date for non-exclusive, royalty- 
free licensing has reached 565. 


Nomenclature 
Department— 


There seems to be no end to the spate of new and 
fancy terms for miniature components. The latest is 
the “ultra” miniature. But since the dictionary mean- 
ing of “ultra” is actually “beyond” or “exceeding,” 
where do we go from there? The miniscule miniature 
component? The infinitesimal miniature? The in- 
visible? 


Debut for Dacron Fiber 
as Insulating Material 

No stranger to insulation application in Europe, 
Dacron polyester fiber hasn't had much play in this 
country for such purposes. In fact, European elec- 
trical insulation authorities visiting this country re- 
cently (and keenly conscious of their domestic strin- 
gencies in basic materials ) expressed their amazement 
that we allow ourselves “the luxury of using so valu- 
able an insulating material as Dacron for shirts and 
so on.” 

But Dacron is apparently going to be given a big 
push as an insulating material. Du Pont (the sole 
maker in the USA) has announced that insulating 
yarn is now being twisted by textile mills and is 
being sold to wire and cable manufacturers for evalu- 
ation. purposes. A Dacron-asbestos combination for 
Class B magnet wire insulation is understood to be 
under development by Kennecott. Other applications 
are in the wind. 

Overseas, woven Dacron tapes and cloths, suitably 
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varnished, have been successfully used for some time. 
Good mechanical strength and good resistance to heat, 
as well as fairly high electrical strength have non 
exhibited. At the recent Symposium on Electrical In- 
sulation held in London under the sponsorship of the 
B.LE.E., some of the discussion indicated a preference 
for varnished Dacron (or Terylene as it is called 
there) as against varnished glass fiber. Aging tests at 
150 C have shown that after 1000 hr, the Terylene 
tapes can be folded and creased without cracking 
while varnished glass cracks readily. 

Chemically, Dacron fiber is pretty much the same 
as Mylar film, now in rapid ascendence as an insulat- 
ing material. It is made from ethylene glycol and 
terephthalic acid. 


Gas Dielectric for 
Weight Reduction 


Slimming down a 100-ma, 100-kvp X-ray unit, fixed- 
hospital type, for the Army Surgeon General's office, 
was one of the design problems faced by the National 
Bureau of Standards. This unit constituted a com- 
panion project to the mobile 15-ma, 85-kvp equip- 
ment described here last month. (EM 6-53/8) Major 
contribution to weight reduction was the use of a gas 
dielectric, sulfur hexafluoride (SF, ) instead of con- 
ventional transformer oil. Saving in weight: approxi- 
mately 150 Ib. Gas is used at atmospheric pressures, 
thus eliminating any need for high-pressure con- 
tainers. 

Contributing to further weight reduction is the use 
of aluminum wherever possible. 


Irradiated Polymers 
—a Correction 


In last month’s item, “Tough, Heat-Resistant ‘Poly’ 
by Irradiation,” on page 6, the last sentence in the 
second paragraph should have more precisely read: 
“Also, by controlling the pattern of the (X-ray) elec- 
tron beam, it was found that crosslinkage could be 
selective; that is, applicable to only a portion of the 
substance being irradiated.” The original reference to 
“. .. portion of the liquid polymer,” does not reflect 
the actual process. 


Metal-and-Rubber-Bonded 
Fluorocarbon Laminates 


Laminate structures that combine a high degree of 
resistance to oils and various corrosive chemicals with 
good high- and low-temperature properties have been 
developed by bonding fluorocarbons to metals, sili- 
cone rubber, and butyl rubber. These materials rep- 
resent the results of an extensive research program by 
Connecticut Hard Rubber Company, Hartford, Conn. 

Rigid laminates have been developed by bonding 
Kel-F and Teflon to various metal surfaces, such as 
stainless, galvanized iron, bonderized plate, brass, and 
tin plate. Process requires a pretreatment of the metal 
surface with a suitable primer, curing of the primer, 
application of Kel-F or Teflon, Potential uses: Prin- 
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cipally mechanical metal parts such as valve seats, 
fittings and elbows in sizes from % in. to 6 in. The 
fluorocarbon coatings are said to maintain their prop- 
erties over a temperature range —70 F to +400 F. 

Flexible laminates are produced in continuous 
lengths utilizing Kel-F or Teflon laminated to buty! 
rubber in overall thickness from 0.010 in. to 0.100 in. 
Method is to treat the Kel-F or Teflon film with special 
interlayer or primer coat, curing the interlayer, lami- 
nating the butyl rubber to the interlayer side of the 
film, and final curing of the composite structure. Only 
present limitation on the size is the width, which is 
12 in. maximum as currently available in Kel-F 
Teflon film. 

Sheets of silicone rubber (12 in. x 12 in. x 24 in.) 
are laminated to both faces of the Kel-F or Teflon film 
by essentially the same method, except that a stand- 
ard hydraulic press is also utilized. The Kel-F or 
Teflon film used in both the butyl rubber and silicone- 
rubber laminate is at present limited to 0.005 in. 

Applications for the flexible laminates: Principally 
a wide variety of gaskets, seals and diaphragms. The 
silicone-rubber laminate in addition to flexibility and 
excellent chemical resistance has a temperature sta- 
bility over a range of —70 F to +400 F. 


What is Your Problem in 
Human Engineering Design? 

Human engineering information (EM 3-52/90) “or- 
ganized around the relevant types of design decisions 
faced by engineer” is the object of a current joint re- 
search project by the Armed Services and _ civilian 
consulting organizations. It is to cover areas of interest 
to all design engineers. A human engineering guide or 
handbook is to be the end result. 

Grass-roots approach to the project calls for inter- 
views with engineers. Dunlap and Associates, Inc., 
Stamford, Conn., who have been assigned that por- 
tion of the contract that deals with the design and 
arrangement of equipment controls, also with panel 
design, have prepared a three-part questionnaire. First 
section is a check list to determine the specific types 
of information needed, and the availability of this 
information in present human engineering sources. 
The second section is designed to determine the man- 
ner in which material contained in the proposed guide 
should be presented. The third section requests a 
listing and an overall evaluation of various human. 
engineering guides used previously. 

Readers of EtecrricAL MANUFACTURING who would 
like to participate in this project are invited to write 
for a copy of the complete questionnaire to Robert M. 
Thomson, at Dunlap and Associates. Average time for 
completing the questionnaire is said to be 20 to 
25 min. 


More on Electronic Devices 
for “Pre-Shrinking”’ Speeches 


Thanks to Otto Kornei, Head, Magnetic Compo- 
nents Development, Clevite-Brush Development Com- 
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Every day, engineers face new problems in moving air. 


Sometimes air movement is an end in itself—as in ventilating, 
heating, or cooling equipment. Sometimes air movement is 
needed to cool the device itself. In any case the air has to 
move in certain ways . . . under certain conditions. 


You want your provision for moving air to work smoothly, 
efficiently. You want its power source to work quietly, faith- 
> fully—with little or no attention. And you want economy— 
perhaps in space, certainly in cost. In your solution of this 
many-sided problem, Fasco can help. 


Illustrated are three Fasco shaded pole units, typical of a 
broad range of motors and motor-blowers which are at their 
best in fan-duty applications. 


The variety of Fasco Motors (2-pole, 4-pole, and 6-pole— 
from 1/500 to 1/8 hp) and Blowers (from 15 to 275 cfm) is 
important to you. It can give you added freedom in your de- 
sign, by offering motors and blowers that will fit into close 
quarters or operate under difficult conditions. Or it may 
provide the advantages of a custom-built motor at a mass- 
production price. 

And most important is the engineering service that goes 
with it. If shaded pole motors will do your job—and they're 
proving themselves every day in new applications—Fasco 
engineers will make sure you get just what you want. 

To get them started, all you have to do is write a letter. 


Fasco Model 6R 


(1/225 to 1/50 hp) internally cooled 
—a useful power source where am- 
bient temperatures are unfavorable. 





Fasco Model 50755 


(144 cfm) a sturdy motor-blower 
unit, operates quietly at low 
4-pole speed. 


Small motors and blowers for industry 






Fasco Model 3A3 

(1/30 to 1/15 hp) the 
“Space-Saver"—a quiet, 
6-pole motor, only 3 5/16” 
long. 


INDUSTRIES, INC. 
ROCHESTER 2, NEW YORK 
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pany, Cleveland, for some enlightening comment on 
our note in last month’s “Research Horizons.” “In 
fairness to historical facts,’ Mr. Kornei writes, “it 
should be remembered that the first device of this 
nature was used, during World War II, by the German 
Army in some of its Magnetophone tape recorders. 
The idea of a rotating head was disclosed in the 
German Patent No. 721,198, issued in 1942, and the 
corresponding USA Patent No. 2,352,023, issued in 
1944.” 

In regard to the improved magnetic playback head 
recently announced by Armour Research Foundation, 
and also described here last month, Mr. Kornei com- 
ments: “Very similar devices have been known for 
quite some time. USA Patents No. 2,536,260, January 
1951, and No. 2,608,621, August 1952, for instance, 
describe such structures.” 


New Design Field— 
Color Grading of Food 


What’s the color of tomatoes got to do with a new 
field for product design? .. . Well, the food processing 
industry is showing an intense interest in color grad- 
ing and sorting of both raw and processed foods, and 
as a result there’s a growing need for special machines 
and instruments with suitable color-measuring de- 
vices for doing this job on a scientific basis 
Momentum has been given this trend by minimum 
color standards established for most food products by 
the U. S. Department of Agriculture and various state 
agencies. 

This interesting development is pointed out in the 
March issue of the Inter-Society Color Council News- 
letter by T. J. Smith, of Magnuson Engineers, San 


Jose, Calif., makers of a spectrophotometer used in 
color-grading of tomatoes. 


Defense Department 
Research Reorganization 


As already announced some weeks ago, the Depart- 
ment of Defense reorganization set up by the Presi- 
dent calls for the elimination of the Research and De- 
velopment Board as presently constituted. An assistant 
secretary of defense will be charged with the respon- 
sibility for future coordination of research and devel- 
opment activities. 

It is understood that the complete reorganization 
plan is to be released by July 1. . . . It is also under- 
stood that the principle of industry participation by 
means of panels and subpanels devoted to specific 
areas of components, materials and equipment will be 
essentially maintained. 


**Light-Piped” 
Control Signals 


The light-piping characteristics of acrylics can be 
utilized in equipment design where it is necessary to 
transmit certain control signals and conventional 
methods cannot be applied. A case in point appears 
in the design of industrial furnaces. Here, the light of 
the flames can be piped from a remote point to a 
control board and its intensity or color, or both, can 
be suitably interpreted to provide an effective control 
signal. 

Actually, several such light-piping lines can be es- 
tablished from critical operating points to a single 
control board. 


—A.E.J. 
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Human Engineered Control Panel 


IN DESIGNING THE CONTROL PANEL for the new IBM 
eleven-unit electronic data processing machines, 
Sundberg-Ferar recognized the necessity for com- 
bining human engineering with appearance design. 
Location of control elements into three zones was 
dictated by such factors as: purpose, frequency of 
use, operator reach, protection against accidental 


operation. For a more complete discussion of the 


uct 1999 





problems faced and the answers developed see the woes aman Set 
re Ports toleront® 
; : sees Ee" agit 
short article “Appearance Design for a Computer” Some eee ae 


starting on page 150 in this issue. 
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Printed Circuits, Plus 


FOLLOWING WorLp Wak II the wraps were 
taken off some of the strides made in mili- 
tary electronic design and manufacturing 
techniques that seemed to hold great pos- 
sibilities for broader use. One of them was 
uhf techniques which undoubtedly con- 
tributed to the commercial development of 
television. Another was printed circuits, 
first applied in the proximity fuse. This 
process held out great promise for cost 
reduction via mechanized wiring. The vari- 
ous techniques seemed to lend themselves 
particularly well to miniaturized and sub- 
miniaturized versions of electronic assem- 
blies typified then by gadget wrist-watch 
radios and hearing aids. Only now, how- 
ever, are commercial applications becom- 
ing really important. 

Within industry and within the Armed 
Services, opinions as to the practicability 
of the various printed circuit schemes 
varied. Early attempts to extend the tech- 
niques to production of resistors, capacitors 
and inductances on dielectric plates were 
too crude to satisfy mass-produced items 
like radios and TV. And as far as military 
applications were concerned, lack of qual- 
ity control ran counter to the demand for 
higher-grade components. Nevertheless, the 
necessity for cost reduction and miniaturi- 
zation kept development work active. 

Within recent months enough has been 
published to indicate a definite pattern. 
Printed circuits are receiving wide com- 
mercial acceptance, using continuous proc- 
ess production lines. However, except for 
miniaturized packaged networks, printed 
components are still in the development 
laboratory. In their place, salient compo- 
nents of standard configuration have been 
adapted for printed circuits both by the 


radio and TV manufacturers and the mili- 
tary. Insertion of such components is by 
hand; the problem of making the electrical 
connections rapidly has been solved by 
solder dipping, which has already taken its 
place in mechanized assembly lines for 
several products. 

What seems to assure the printed circuit 
a permanent place in electronic design is 
its potential as the basic element in fully 
mechanized assemblies. That stage has not 
yet been reached, but current studies in- 
dicate no insurmountable obstacles. To 
adapt them for automatic machine inser- 
tion on the circuit pattern, components will 
have to be modified. This involves changes 
in lead configurations and closer tolerances 
on lead spacing. 

Machines to form the leads and insert 
the salient components have not yet been 
built except in basic principle. However, 
enough paper work has been done on auto- 
matic electronic assembly systems to indi- 
cate the possibilities. In March ELEcrricaL 
MANUFACTURING the Signal Corps’ pro- 
posed Auto-Sembly technique was de- 
scribed; an article in this issue reveals 
studies being made for the Air Force that 
carry the same basic idea further. 

In the design of automatic assembly sys- 


tems, flexibility is recognized as a prime. 


economic requisite; its lack doomed the 
British Sargrove machine for automatic as- 
sembly of radios patented some ten years 
ago. The printed circuit is inherently a 
flexible device although die costs are a 
factor in certain techniques. It is apparent 
that automatic assembly of electronic 
equipment must be based on printed cir- 
cuits. This assures them a _ permanent 
future in electronic design. 
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An ELECTRICAL MANUFACTURING Staff Report 


Feedback Control in 
Multi-Motor Drives 


In textile slashers, yarn quality depends on precise coordination of the speeds of the 


three main drive motors. The control elements needed are: 


Field control for setting yarn tension by adjusting the relative speeds of the drive motors. 


Magnetic amplifier feedback circuit for maintaining constant tension by automatically 


reducing the speed of the take-up reel as its diameter increases. 


Electronic phase-shifter feedback circuit for keeping moisture content at any chosen value 


by changing the speed of all three motors when moisture variations are detected. 


IN THE MANUFACTURE OF CLOTH, the term “slashing” 
refers to a particular treatment given yarn before 
weaving. For the operation, beams of yarn are un- 
reeled, passed through a starch bath, dried, and then 
rewound onto loom beams. 

Although basically a simple operation, slashing in- 
cludes several phases that must be closely regulated 
to assure the desired quality of the treated yarn. Yarn 
tension and moisture content are two of these. In 
addition, a modern slasher is actually a composite of 
three separate machines requiring coordinated drives. 
The problem of synchronizing the several sections 
and adjusting the process variables in the unit to be 
described was solved by choosing a multi-motor drive 
with feedback controls. One of the feedback controls 
is a magnetic amplifier that automatically adjusts the 
speed of a reel of yarn to compensate for the in- 
creasing diameter of the reel. A second feedback 
control uses an electronic phase-shifting circuit to 
control the speed of the yarn moving through the 
drying section. 

The slasher sketched in Fig. 1, is made up of a 
creel on which the beams of untreated yarn are 
mounted; a size box containing the starch solution; a 
drying oven; and a “front end,” including a delivery 
roll which pulls the yarn through the dryer and a 
beam for taking up the sized yarn. The Bachman 
Uxbridge Worsted Corporation makes the dryer. Front 
end, size box and beam creel are manufactured by 
Tower Iron Works, Providence, R. I. A complete 
slasher installation is pictured in Fig. 2. 
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The Westinghouse packaged adjustable-voltage 
slasher drive of the multi-motor type has the control, 
motor-generator sets and beam-tension regulator 
mounted in a single coordinated package, Fig. 3, de- 
signed for floor mounting. The drive includes in- 
dividual d-c shunt-wound drive motors and operator's 
controls for the various machine sections. The driven 
machine sections are the size box, the delivery roll, 
and the beam. Each of these requires a separate motor. 

The individual motor drives eliminate the friction 
clutch, line shafting, bevel gears, cone pulley, belts, 
and mechanical speed changers once used to obtain 
synchronization and some measure of speed control. 
With the electrical control, tension adjustmént is con- 
siderably more accurate and, once set, can be main- 
tained constant automatically. On purely mechanical 
systems, automatic tension control is, of course, im- 
practical. 

All the motors operate over a wide speed range by 
means of armature control. It is possible to move the 
yarn from creep speed all the way up to maximum 
operating speed. The speed range may in some cases 
be as great as 10 to 1 or more, but usually it is less 
than this. 


Tension Control. Incorporation of field control for 


the size-box motor makes it possible to adjust the 
relative speed between the size-box and delivery rolls. 
It is through this adjustment that initial tension is 
controlled. Whenever the speed of the size-box roll 
is decreased below that of the delivery roll, tension 
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Loom beam Front end 


FIG. 1—Schematie drawing of various sections in a 


modern textile yarn slasher. 


FIG. 2—After drying, yarn moves from oven to loom 
beam, foreground. Since temperature inertia of dryer 
is high, it is not attempted to control yarn moisture 
content by regulating dryer temperature. Instead. 
moisture controller acts on speed of yarn moving 
through the dryer. 


is set up in the yarn. The greater this difference in 
speed, the greater is the yarn tension between these 
sections. The range of field control required on the 
size-box-motor is limited so that a nominally constant- 
speed d-c shunt-wound motor can be used. 

The delivery-roll motor on the front end acts as 
the lead motor in the system and sets the speed of 
the yarn. It is, in effect, the reference motor for the 
slasher and, hence, no manual field control is furnished. 

Both delivery and size-box rolls are traction rolls 
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which are in peripheral contact with the yarn strands. 
Disregarding slip, these rolls operate at the same 
linear speed as the yarn. This fact limits the range of 
speed adjustment required from the drive motors. 
The same is not true of the motor used to drive the 
take-up roll or loom beam, Fig. 4. This beam is of 
the core-driven type and its function is to wind up the 
varn under tension as it is passed from the delivery 
rolls at the head end of the slasher. The beam, being 
driven at the core, has a build-up from perhaps 6 in. 
empty-core diameter to 30 in. or more maximum beam 
diameter. This requires a motor whose speed is ad- 
justable over a 5- or 6-to-1 speed range with respect 
to the motors driving the size-box and delivery rolls. 
In a suitable adjustable-speed motor, the speed range 
corresponding to buildup of the beam can be ob- 
tained by field control at constant armature voltage. 


Control of Beam Motor. The horsepower require- 
ments for the drive of the take-up beam are essen- 
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FIG. 3—Single cabinet contains all Westinghouse 
control equipment for the three main drive motors 
for textile slasher. Motor-generator sets supply power 
to the d-c drive motors. Motorized rheostat connected 
in the generator field circuit is at right center of the 
cabinet. 


tially constant. This is so because the yarn travels at 
approximately constant speed for a given set of operat- 
ing conditions and at constant tension. In addition, all 
bearings in the front end are carefully selected for 
low friction characteristics to minimize the effect of 
varying friction loads on power requirements. 

At any particular armature voltage, constant horse- 
power can be obtained from the motor by maintain- 
ing constant armature current. Under these conditions, 
the input to the motor is held at a constant kilowatt 
value. Since the field excitation is supplied separately 
and the armature circuit I?R losses are constant for a 
given value of current, the only losses which can upset 
the control of tension by interfering with the horse- 
power relationship are windage, friction, and core 
loss. Included in the windage and friction loss would 
be the loss in any gearing in the drive. With motors of 
good design and efficient gearing, these losses are 
held to a minimum. 

As the yarn is wound on the beam and the diameter 
increases, the driving torque necessary to maintain 
constant tension in the yarn increases in proportion 
to the diameter of the beam. Also, the angular speed 
of the beam decreases in inverse proportion to the 
diameter of the beam. It is obvious, therefore, that the 
speed of the beam motor must be decreased steadily 
if tension is to be maintained at the desired value. 

To meet the requirements for constant tension, field 
control is provided for the beam motor. By adjusting 
field strength, the magnitude of armature current is 
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held at the proper value. This assures constant horse- 
power input to the motor and, hence, nominally con- 
stant tension. 

The field control is made automatic by the inclu- 
sion of a magnetic amplifier circuit, Fig. 5. The mag- 
netic amplifier is provided with several control wind- 
ings, including a reference winding, a control or 
current-feedback winding, and the necessary stabiliz- 
ing and inertia-compensating windings. 

The reference winding is d-c excited from a full- 
wave selenium rectifier through a potentiometer. The 
setting of this potentiometer determines the value of 
beam motor armature current to be maintained. The 
control coil of the magnetic amplifier is connected 
across a resistor in the armature circuit of the beam 
motor, giving current feedback. When the armature 
current is at the normal value, the exciting currents in 
the reference and control coils are in balance. Any 
change in armature current, however, will upset this 
balance, causing the magnetic amplifier to increase or 
decrease the motor field excitation accordingly. Ex- 
citation ranges from weak field at empty beam to full 
field at full beam. 


Use of Booster Generator. To overcome the IR 
drop in the loom-beam motor circuit and provide im- 
proved regulating characteristics over a wider speed 
range, a booster generator is connected into the 
armature circuit. This generator has a basic excita- 
tion determined by the amount of desired beam motor 
armature current. In addition, there is differential 
excitation supplied from the magnetic amplifier. With 
this arrangement, the booster output voltage will be 
a maximum in the direction that assists the flow of 
current when the motor is at weak field. The booster 
output voltage will be at a minimum at full field on 
the beam motor. 

When conditions call for an increase in the speed 
of the beam motor, the magnetic amplifier reduces the 
excitation of the motor field. As can be seen in the 
circuit diagram, Fig. 5, the current in the differential 
field of the booster generator is similarly reduced. 
Actually, this action results in a net increase in the 
flux threading the coils of the booster generator. There 
is now less differential flux to oppose the field set 
up by the main field of the booster. 

It is seen, therefore, that the weakening of the field 
of the beam motor is accompanied by an increase in 
armature voltage caused by the stepped-up output 
voltage of the booster. In effect, the speed of the 
beam motor is adjusted by means of both field control 
and armature voltage control. This is true, whether 
speed is to be raised or lowered. 

This system yields several desirable features. It 
provides the tendency to overcome the friction com- 
ponent of the motor load and more nearly approach 
constant yarn tension. In addition, the beam-motor 
booster generator provides higher armature voltage in 
the beam motor circuit during acceleration from stand- 
still, or from creep speed to operating speed as re- 
quired to keep the beam in step with the rest of the 
slasher. Slasher beam motors, being essentially ad- 
justable-speed, constant-horsepower machines, are 
large and have high inertia compared with the size- 
box and delivery roll motors. The use of the beam 
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booster gives proper compensation for average motor 
and beam inertia during acceleration and deceleration. 

The operator’s controls for the process are installed 
at convenient locations around the slasher. At the 
head end is located the tension contro] station for 
the beam motor. This station contains pushbuttons by 
which beam tension can be turned on or off during 
beam changes. Also included are pushbuttons for 
control of the speed of the drive. Acceleration and de- 
celeration of the drives are under the control of a 
motor-operated rheostat to provide smooth speed 
changes and thereby minimize any tendency to dam- 
age the yarn. The speed control pushbuttons are 
simple, with only “slow-fast” and stop buttons being 
supplied. 


Automatic Control of Moisture. As has been seen, 
the slasher drive includes actually two systems of 
speed control. The first system operates on the motor- 
generator set supplying d-c power to the size-box, 
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FIG. 4 (Above)—Yarn emerg- 
ing from dryer is wound onto 
loom beam, above. Beam is 
driven at its axis, so speed of 
this motor must be steadily de- 
creased as beam’ diameter 
builds up. If beam motor at- 
tempted to operate at constant 
speed, yarn tension would be- 


come progressively greater. 









FIG. 5 (Left)—Cireuit dia- 
gram for slasher drive using 
magnetic amplifier for tension 
control. Booster m-g set fur- 
nishes increased voltage to 
beam motor whenever higher 
speed is called for. Both field 
control and armature voltage 
control are provided for adjust- 
ing speed of the beam motor. 






delivery-roll and beam motors. The output voltage of 
the m-g set is adjusted by means of a motor-driven 
rheostat in the generator field. Any change in the 
setting of this rheostat affects the speed of the three 
motors equally. Thus, the rheostat controls the move- 
ment of the yarn through the process. 

The second speed control system operates on the 
fields of the motors themselves. This means of control 
affects only the relative speed of the three motors and 
provides a vernier arrangement for setting initial 
speeds, synchronization, and regulating yarn tension. 
Manually adjusted rheostats are used in the fields of 
the delivery-roll and size-box motors. The beam motor 
field circuit is equipped with the magnetic amplifier 
unit described above. 

Use of a motor-driven rheostat makes it possible to 
provide a means for automatically regulating moisture. 
For the best product, it is essential that the moisture 
content or “regain” of the yarn after slashing be within 
a definite, narrow range of values. 
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The Uxbridge “Gentle-Air” dryer is the hot air type. 
It is difficult to make changes in the dryer temperature 
for the purpose of controlling the drying rate and 
thereby the moisture content of the yarn. The solution 
to this problem is to change the time which the yarn 
spends in the dryer by changing its speed. Therefore, 
the moisture control equipment is arranged to effect 
drive speed changes to correct moisture content. 

The Honeywell “Moist-o-Graph” recorder-controller, 
Fig. 6, is used for moisture control on the slasher. 
This device operates on the principle of measuring 
the resistance of a given amount of the dried yarn and 
using this electrical resistance as a basis for determin- 
ing moisture content. The next step is the use of a 
signal from the moisture measuring equipment to 
contro] the speed of the slasher drive so as to main- 
tain moisture content of the yarn at the desired value. 

The actuator of this feedback control consists of a 





servo or pilot motor which is geared to drive the 
speed controlling rheostat at a low rate of speed. 
Thus, if the moisture content is too high, the pilot 
motor drives the rheostat in such direction as to slow 
the drive and allow more time in the dryer. On the 
other hand, if the yarn is coming out too dry, the 
pilot motor turns the rheostat in the direction to 
shorten the time in the dryer. 

The response of this system is fast because there is 
so little yarn within the Uxbridge dryer at any one 
time. In some other designs, the dryer accommodates 
long lengths of yarn so that a change in slasher speed 
is not immediately reflected as a change in moisture 
content of the yarn leaving the heat chamber. To avoid 
hunting and unstable operation in such designs, it is 
advisable to operate the automatic moisture control 
system on a time-delay basis. When the measurement 
of moisture is made, the pilot motor makes a correc- 
tion of a certain smal] amount and stops. Then, be- 
fore measurement of moisture content is again made, 
sufficient time is allowed for the yarn to go through 
the dryer at the new rate of speed. 

A schematic diagram of the moisture detecting ap- 
paratus is given in Fig. 7. The sensing element of the 
system makes up one leg, Rx, of a Wheatstone bridge. 


90 


The sensing element consists of a pair of rods, Fig. 8, 
over which the yarn passes as it leaves the dryer. The 
high-resistance rods and the yarn act as a pair of 
resistors in parallel, the combined resistance of which 
is directly proportional to the amount of moisture in 
the yarn. 

A d-c voltage from the 5Y3 rectifier tube is applied 
across the bridge. Each of the two midpoints of the 





FIG. 6—Exterior view of Brown 


moisture controller, above, shows 
recording chart which is calibrated 
directly in terms of regain or mois- 
ture content. Range of controller is 
adjustable to characteristics —re- 
quired for different types of yarn. 
The range selector, visible in the 
picture at left, is a step potenti- 
ometer inserted in the Wheatstone 
bridge circuit. 


bridge is connected to a grid of the twin triode, 6FS 
The plate potential on this tube is 225 a-c volts. 

The resistance legs in the Wheatstone bridge are 
so adjusted that when R, (and, hence, the yarn mois- 
ture content) is at a specific value, the bridge is in 
balance. Therefore, both grids of the 6F8 are at the 
same potential, which is below the point of conduction. 
There is no plate current flowing in either half of the 
tube. 

When yarn moisture becomes excessive, the value 
of R, drops, unbalancing the bridge. Current flows 
from top to bottom across the bridge. Since electrons 
are now moving from point B, the grid in the lower 
half of the tube carries a more positive electrostatic 
charge, causing this side to conduct. The other grid 
has simultaneously become less positive, so this side 
does not conduct. 

As a result of this conduction, a pulsating direct 
current is set up in the primary of the interstage trans- 
former. The secondary output of this transformer is in 
phase with the positive half of the 225-volt supply 
voltage. 

Now, if the moisture of the yarn is less than normal, 
resistance R, increases, with the result that point B 
becomes higher in potential than point A. Current 
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flow across the bridge is upward. Therefore, electrons 
move away from point A. The upper half of tube 6F8 
conducts. The new output voltage of the interstage 
transformer is 180 deg out of phase with the line 
voltage. 

It is seen that the phase relationship between line 
voltage and the transformer output gives an indica- 
tion of yarn moisture content. 


Operation of Rheostat Motor. The output of the 
interstage transformer is impressed on the grids of 
the 7N7 power amplifier. When the line voltage is 
in the positive half of its cycle, the plate voltage on 
the upper section of the power amplifier is positive, 
while the plate voltage in the bottom section is nega- 
tive. Now, if the signal on the grids is in phase with 
line voltage (moisture content too high), the upper 
half of the tube conducts.When line voltage reverses 
polarity, the plate voltage in the lower half of the 
tube becomes positive. However, since the output of 
the 6F8 is a half wave, there is now no signal on the 
grid. Therefore, no current flows in the bottom section 
of tube 7N7. 

The pulsating output of the 7N7 tube is impressed 
on a resonant-circuit consisting of the almost pure 
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FIG. 7—This circuit controls the operation of a two-phase motor that drives the speed-adjusting rheostat. Any 
change in the moisture content of the yarn unbalances the Wheatstone bridge. This results in a voltage being 
impressed on one winding of the two-phase motor that either lags or leads the line voltage by 90 deg. 


Ly Le 








inductance of the servo motor winding A and the 
capacitor C. Through the oscillations of the resonant 
circuit, the pulsating direct current is converted to 
an a-c wave for operation of the two-phase rheostat 
motor. The current in the A winding lags the output 
current of the power tube by 90 deg. For the condition 
of excessive yarn moisture, the power tube output is 
in phase with line voltage. Thus, the current in the 
A winding of the motor lags the voltage across the B 
winding (line voltage ) by 90 deg. The currents in the 
two windings set up a rotating magnetic field causing 
the two-phase motor to drive the rheostat in the 
proper direction for decreasing yarn speed. 

Since the yarn will be exposed to oven heat for a 
greater length of time, moisture content will drop. As 
soon as the moisture content reaches the desired range, 
the bridge is balanced once again. Then, the output 
of the power tube is cut off, stopping the rheostat 
motor. 

Referring again to Fig. 7, the signal on the grids of 
the 7N7 is 180 deg out of phase with line voltage when 
yarn moisture is low. Thus, tube 7N7 will conduct 
when line voltage reaches the negative half of its 
cycle. The lower section of the tube is active under 
these conditions. 
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FIG. 8—Pair of rods in contact with the moving yarn 
act as sensing elements for the moisture controller. 
The resistance of these rods is a function of yarn 
moisture. 





FIG. 9—Size-box is provided with cover (shown in 
raised position) that serves to retain heat in the 
starch solution. Cover is raised and lowered by elec- 
tro-pneumatic device. 


The d-c pulses fed to the resonant circuit are 180 
deg out of phase with line voltage. To this is added 
the 90-deg lag caused by the resonant circuit. In 
effect, the current in motor winding B is 90 deg ahead 
of the current in winding A, which is across the line. 

Rotation of the two-phase motor is now in a direc- 
tion opposite to that noted for conditions of excessive 
moisture. The rheostat adjustment causes the speed of 
the slasher motors to increase to the rate needed to 
bring moisture content to the desired value. 
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Heat Control. The slasher dryer uses an auxiliary 
relay circuit to keep the yarn from becoming over- 
dried during slow speed operation. This circuit is com- 
pletely separate from the moisture control system and 
acts to reduce oven temperature when the yarn is 
moving at slow speed or is stopped altogether. 

When the slasher is running at full speed, both 
heating fans are in operation as well as the exhaust 
fan. When the slasher is slowed down to creep speed, 
a relay automatically cuts off one heater fan so that 
drying takes place at a reduced rate. If the slasher is 
stopped completely, both heater fans are automatically 
cut off but the exhaust fan continues to run. All hot air 
is removed from the drying area in approximately 10 
sec. The slasher may, therefore, remain stopped for 
any length of time without damaging the yarn by 
overheating. . 

The relays which contro] these fan operations are 
located in a panel usually mounted on the front of the 
dryer. Green indicator lights let the operator know 
at all times which fans are in operation and which 
are stopped. In general, 110 volts is employed as the 
control voltage while the fan motors are rated at 
550 volts. 

The Tower size-box, Fig. 9, incorporates some fea- 
tures designed by Ira L. Griffin, of Ira L. Griffin & 
Son, Charlotte, N. C. One of these is the size-box cover 
which completely encloses the box during operation, 
and which is designed to minimize the escape of the 
steam used to heat the size. The cover also eliminates 
hard size, the congealing of the starch solution by 
cool air in the slasher room. To preserve the accessi- 
bility of the size-box, the cover is equipped with an 
electro-pneumatic lifting mechanism. Control of the 
cover lift is by means of electrical pushbuttons. 

Other electrical controls on the size-box include 
regulators for the level of the starch solution and size 
temperature. 

At speeds of 100 yd per min, something must be 
done about stopping the section beams on the creel 
when the slasher is slowed down. If some type of 
brake were not used on the creel, the yarn would 
have a tendency to override the size-box and pile up 
on the floor. Here, again are employed electro-pneu- 
matic controls. When the slasher is running at full 
speed the section beams revolve freely on ball bear- 
ings. When either the slow or stop button is pushed, 
an electrical relay causes an air cylinder to apply 
brakes to any number of section beams that may be 
employed. The degree of braking is adjustable for any 
type of yarn and for any speed. OO0 
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Evaluating Transformer 


Insulating Systems 


Several classes of materials for dry-type transformers have been subjected 


to aging under high temperatures and high dielectric stress. In addition 


to the author’s own conclusions, an outside discussion is presented. 


H. C. Stewart, L. C. Whitman, A. L. Scheideler 
GENERAL ELectric Company, Pittsfield, Mass. 


AGING EVALUATION of dry-type transformers insulating 
systems carried on by the authors has provided data 
that lead to the following conclusions: 

Presently used classifications of insulations and cur- 
rent terminology (based on chemical structure) is 
inadequate in establishing limiting temperatures. For 
example, Class A insulation having Kraft paper as its 
base material operated in nitrogen gas medium has at 
least comparable aging characteristics at 150 C and 
below to Class B insulation operated in an open-air 
atmosphere at the same temperatures (see Fig. 1). 
Also, Class B insulation operated in a nitrogen gas 
medium has almost the identical aging characteristics 
of Class H insulation operated in nitrogen. It is neces- 
sary to specify the gas medium to completely describe 
the elements of an insulating system. 

The derived data on aging, plus technical limitations 
outlined, together with experience and economic con- 
siderations, seem to justify two practical systems for 
dry-type transformers: 

1. Open 140 C unit—ventilated construction 

The individual manufacturer would use Class B, 
or a combination of Class A and Class B, or other 
satisfactory materials, which would be demon- 
strated by test methods to have a satisfactory life 
at 140 C. 


2. Sealed 200 C unit—sealed in nitrogen construction 
The individual manufacturer would use Class B 
or Class H or a combination of them, or other 
satisfactory materials, which could be demon- 
strated by test methods to have a satisfactory life 
at 200 C. 

New data shown for unmodified silicones in air 
indicate a possible place for a third system which has 
not as yet been fully evaluated. This would be an open 
dry-type transformer using Class H and Class B insu- 
lations in a properly designed system to operate in air 
at approximately 200 C similar to the 140 C unit using 
Class B and Class A insulations in air. The higher tem- 
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FIG. 1—Life characteristics of various insulating ma- 
terials in air and in nitrogen. Class A curves are for 
Kraft paper with heat-resisting phenolic resin, Class 
B for asbestos sheets with heat-resisting phenolic 
resin, Class H for asbestos sheets with G-E silicone 
resin. Black varnished cambric has no impregnant. 
Polyethylene terephthalate also has no impregnant. 





perature would tend to somewhat reduce size and 
weight with probable increase in cost and losses. 
The manufacturer would of necessity prove to his 
own and the users’ satisfaction that the particular insu- 
lation system with the given temperature label would 
perform in a satisfactory manner. This can be done 
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THICKNESS: 20 mils on rectangular 
copper conductor 

APPLICATION: turn insulation 

GRADE : continuous filament 


Hours to breakdown 


" BREAKDOWN CRITERION: 50% of initial hot 
p dielectric strength, 1 min oo 


COOLING MEDIUM: air at atmospheric | 
i pressure , ventilated _ ji 


140 ig80 220 
Average insulation temperature deg C 
(Reciprocal degrees Kelvin scale) 
FIG. 2—Life characteristics of phenolic-impregnated 
glass fibers in air with comparison curve of phenolic- 
impregnated sheet asbestos in air. 


with specified test code samples evaluated by suitable 
methods. This will allow the assignment of proper 
temperature classes to new materials continually being 
developed by routine tests rather than by judgment 
based on chemical constituents and probable implied 
behavior. 

In a detailed discussion of this evaluation program 
at the Winter General Meeting of the AIEE in New 
York, January 19-23, 1953, the following points were 
elaborated: 


Insulating Systems Operated in Air (Ventilated). 
Aging data of phenolic-impregnated asbestos, phenolic- 
impregnated Kraft paper, and black varnished cambric 
sheets, operated in air have been accumulated beyond 
the times of about 10,000 hr previously reported in 
order to further check previous conclusions, and these 





INSULATING MATERIALS INVESTIGATED 
FOR DRY-TYPE TRANSFORMERS * 


1. Base materials: 
a. 15-mil sheet asbestos 
b. Electrical grade of Kraft paper 
c. Polyethylene terephthalate (Mylar) 
d. Black varnished cambric 


2. Impregnants 
a. Heat-resisting phenolic resin 
b. Silicone resin (G-E) 


3. Gas Mediums 
a. Air at atmospheric pressure (ventilated) 
b. Air at 5-Ib gage (in gas chamber) 
c. Nitrogen at 5-lb gage (in gas chamber) 


* Test sample is wound on a metal mandrel containing an electric 
heating element. Electrodes are applied over the insulation. Aging 
temperatures are continuously checked by means of thermocouples on 
the mandrel and on the electrodes. 
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data now extend to some 25,000 hr of aging. These 
additional data coordinate well with those previously 
reported. Operation of Class B in air should be limited 
to 130 C hot-spot temperature averaged over 24 hr 
(140 C maximum). 

Entirely new data on aging at high dielectric stress 
were obtained on silicone insulations operated in air. 
Previously published data have been limited to the 
aging at low dielectric stresses where greater emphasis 
has been placed on the mechanical rather than elec- 
trical characteristics. Extrapolation shows about the 
same hours to half dielectric strength at 225 C as an 
insulating system composed of Class B material oper- 
ated at 140 C in air. 

New data were also obtained on polyethylene tere- 
phthalate. These definitely show that this material 
operated in air comes under the presently defined 
Class A temperature limit. In the initial dielectric 
strength tests, softening and deterioration of the film 
occurs at about 215 C which makes its use in trans- 
formers even at Class A temperature open to question 
owing to the 250 C temperature requirement during 
short-circuit conditions. 


Insulating Systems Operated in Nitrogen. Additional 
data on the beneficial effects of nitrogen in Class B 
insulating systems allow more accurate extrapolation 
to temperatures nearer the operating range. Statis- 
tically, these data now indicate a slope more nearly 
corresponding to the slope of the Class B insulations 
aged in air but with the operating temperature in- 
creased by about 130 C for any given aging time for 
reduction to one half of initial dielectric strength. 
Typical sealed dry-type transformers utilizing Class B 
insulation operated in a nitrogen gas medium have 
been operating for about 1% years with perfect per- 
formance and without maintenance. 

Entirely new data on a silicone insulating system in 
nitrogen gas show about 50 C improvement in aging 
characteristics as compared to an air medium. Data 
available to date on Class H insulation in nitrogen 
follow quite closely the aging characteristics of Class 
B in nitrogen. 

New data are shown on a system composed of Class 
A material operated in a nitrogen medium. This shows 
evidence of some improvement by the substitution of a 
gas such as nitrogen for an air medium. At 150 C tem- 
perature, Class A material in a nitrogen medium is 
indicated to have about the same life as Class B in an 
air medium. 

In evaluating these data in terms of dry-type trans- 
former life, recognition should be given to the fact that 
the hours shown are for continuous operation at the 
specified maximum temperature. In actual use, dry- 
type transformers are seldom loaded to capacity for 
more than 8 hr out of 24 and so do not operate at 
ultimate temperature for more than about 5 hr out of 
24, due to their inherent thermal capacity. This in effect 
multiplies the “hours to breakdown” by the factor 24/5 
or 4.8. Maximum ambient conditions would also sel- 
dom exist for more than 50 per cent of the time. A rea- 
sonable assumption would be that one half of the 
time a transformer would operate in an ambient 10 deg 
below the average. This would also tend to increase 
the life expectancy of most transformers. 
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A number of other limitations, in addition to aging, 
affect maximum operating temperature, and become 
particularly acute problems as temperatures pass 200 
C. These include: 

Increase in insulation aging 

Short-circuit temperatures 

Economic balance of lower first cost combined 

with cost of higher losses 

Decrease in overload ability 

5. Problems in heat transfer from high-temperature 
terminals to connecting cables 

6. Decrease in mechanical strength of copper; and 
possible copper migration. 
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Until such time as all the factors have been eval- 
uated, it is suggested that 200 C be regarded as the 
maximum operating limit for transformer applications. 

All the data obtained in this investigation utilizes 
dielectric strength as the criterion of aging. The initial 
dielectric strength of each insulating system is deter- 
mined at the temperature being investigated. Duplicate 
samples are then thermally aged at this temperature 
and periodic 60-cycle 1-min dielectric tests are applied 
at a value of one-half of the initial hot dielectric 
strength until failure. 

In regard to the 50-per cent voltage criterion used, 
it is interesting to note that other investigators are 
recognizing and using this as a basis for evaluating 
insulations. In the 1953 AIEE Winter General Conven- 
tion, a conference paper entitled “New High-Temper- 
ature Silicone Resins” by J. F. Dexter of Dow Corning 
Corporation used this criterion in demonstrating the 
life of several silicone varnishes. 

Also if models are used instead of components, pres- 
ent thinking would still include the use of a 50-per 
cent voltage criterion. It is rather obvious that a dielec- 
tric criterion is a necessary and realistic one in eval- 
uating life. Similarly, the ten years of field experience 
should not be expected to show end-of-life character- 


istics since this would be only a portion of the time 
interval required. 

In establishing temperature classes by functional 
testing, it should be recognized that extrapolation of 
data obtained from models may be misleading if dif- 
ferent parts fail at different elevated temperatures. 
Extrapolation can logically be made only from similar 
causes and effects on the same material or part and 
not on assemblies of different materials or parts. The 
assumption of equal rates of deterioration of different 
constituents should not be made because it can be 
shown to be erroneous. Reference to the different 
slopes of degradation for the various classes of mate- 
rials shown in Fig. 1 amply demonstrate this point. 
This difficulty can be avoided by testing elements and 
then combining these elements, factoring their indi- 
vidual degradation in combination with the operating 
temperature of these elements determined from ther- 
mal studies of the particular design used. o00 
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Editors’ THE Discussion offered by 


Mr. Manning and the 
reply by the authors cover a number of controversial 


Note points on transformer insulation, among them the 
design of Class B_ sealed construction. In pre- 


senting these opinions the editors take no position 


on either side. The purpose is solely to stimulate 
the reader’s interest in the subject and to let the 


reader reach his own conclusions. It is felt that the 
authors and Mr. Manning would be glad to expand 


on their thinking if any reader wishes any further 


opinion, on the contents of AIEE Technical Paper 
51-264, which is referred to both by Mr. Manning 
and the author. This paper includes a_ section 
titled “Standardization of Design and Typical Test 
Data,” in which there is a description of temperature 
tests with corresponding temperature rises for Class 
H transformers through 100-per cent, 125-per cent, 
and 150-per cent loading both for sealed-in nitrogen 
and for sealed-in air construction, also for 100-per 
cent and 200-per cent loading for ventilated con- 


information or data. 
Some 


clarification is needed, in the 


struction. 
editors’ 


Tables of test data are included. 
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THis PAPER by Messrs. Stewart, 
Whitman and Scheideler invites 


discussion on an interesting topic. 
The insulating material considered 
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in the paper as layer insulation for 
Class H consists of two layers of 
15 mil asbestos impregnated with 
silicone resin—a combination which 
in such thickness is not always 
practicable for use as layer insula- 
tion in transformers rated, for ex- 
ample, from 250 kva through 2000 
kva. Mechanically, asbestos of 15- 
mil thickness is weak unless rein- 
forced with glass fiber or faced 


by glass cloth. Otherwise, the turns 
of wire cut through. Why not con- 
sider also other materials suitable 
for Class H transformers, such as 
12-mil silicone rubber-coated glass 
cloth, %2 in. or % in. thick glass- 
cloth-base laminate and % in. as- 
bestos-base silicone resin-bonded 
laminate? The silicone elastomers 
have different properties from the 


silicon resins. (Turn page) 
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Life of silicone insulations sub- 
jected to thermal aging and period- 
ically tested at high dielectric 
stresses in air (Fig. 1) is similar 
to that found in AIEE Transac- 
tions, Volume 68, Part II, 1949, 
Pages 1133-38. Based on evalua- 
tion in air, minimum life is attained 
at 61,320 hr. (7 years) at 105 C 
for Class A, 130 C for Class B and 
220 C for Class H. 

In AIEE Technical Paper 51- 
264, Volume 70, 1951, “The Appli- 
cation of Class H Insulation to 
Transformers,” presented at the 
1951 Summer Meeting in Toronto 
by Manning, and “Low Voltage 
Air-Cooled Transformers Designed 
for 225 C Operation” by Dexter, 
Manning and Walker, Electrical 
World, August 14, 1948, maximum 
temperature of 220 C was advo- 
cated for silicone insulating systems 
used in transformers (150 C aver- 
age rise of resistance, 30 C hottest 
spot rise, 40 C ambient). This de- 
cision was based on cooperative 
development work with leading 
suppliers of silicone materials and 
tests on transformers over a seven- 
year period. The substantiating 
evidence has been given on many 
occasions. Moreover, the advan- 
tages of nitrogen atmosphere and 
the fire and explosion-free features 
of these transformers were out- 
lined. 

We have Class H insulated trans- 
formers in successful operation at 
present. Ratings extend through 
2000 kva—the largest transformer 
ever built of sealed-in—nitrogen 
construction to our knowledge. 
Comments by users on these trans- 
formers give sound, substantiating 
evidence of the validity of ideas 
outlined in the two papers men- 
tioned. 

Messrs. Stewart, Whitman and 
Scheideler state in their conclusions 
that new aging data on silicone in- 
sulations in air operated at 225 C 
maximum temperature show about 


the same aging characteristics as 
Class B in air at 140 C maximum 
temperature. This is also in accord- 
ance with our thinking. But else- 
where in their paper they advocate 
200 C as maximum temperature for 
silicone insulating systems. Since 
the AIEE Transformer Committee 
has presently approved use of Class 
B at 150 C maximum temperature, 
this seems to be inconsistent. Why 
not advocate 220 C maximum tem- 
perature for silicone insulating sys- 
tems composed of the resins and 
elastomers? 

Use of Class B sealed-in-nitrogen 
transformers raise questions. The 
fact is not demonstrated in the 
paper about what happens when 
nitrogen leaks from a tank while 
the transformer must continue to 
carry full load at the temperature 
reached. It is not sufficient to make 
a cycling test evaluation of insula- 
tion due to opening and closing a 
tank to make tap connections at no 
load conditions. Practically, it is of 
more importance to determine the 
condition of the insulation in such 
transformers when exposed to air 
at high temperature. Even though 
the tank enclosure is of welded 
construction and great care is exer- 
cised in bushing seals and welds, 
leaks might occur regardless of 
precautions. What is a user ex- 
pected to do under such condi- 
tions? Again from a practical stand- 
point, what safety from fire and 
explosion is expected by using 
Class B sealed construction? What 
happens to the products of decom- 
position? 

This subject was reviewed by the 
writer in discussing AIEE Tech- 
nical Paper No. 52-156, “Relation 
of Transformer Design to Fire 
Protection,” by E. D. Treanor and 
L. C. Whitman, presented at the 
1952 Summer Meeting. In that dis- 
cussion I pointed out the experi- 
ence of the U. S. Navy in use of 
silicone-insulated equipment com- 





pared with Class B insulated equip- 
ment. Reference to two papers, in- 
cluding a report from the Naval 
Medical Research Institute, was 
given. Tests on silicone resins cured 
through 1112 F were described to 
prove that noncondensible products 
are not explosive in nitrogen at- 
mosphere. And, no health hazard is 
found through 230 C temperature 
up to 96-hr operating time in en- 
closed structures. 

All of these tests and experience 
prove that far more safety exists 
than with phenolic resin-impreg- 
nated materials known as Class 
B. Furthermore, the Factory In- 
surance Association published a 
booklet in July 1952 entitled, “Rec- 
ommended Good Practice for 
Transformer and Switchgear Instal- 
lations,” in which the statement ap- 
pears that it is believed recently 
developed Class H insulated dry- 
type hermetically sealed inert gas- 
filled transformers are the safest 
with respect to fire hazards. 

Temperature classifications for 
transformer insulating systems 
should not overlook fire and ex- 
plosion safety features for sealed, 
inert gas-filled transformers. Thus 
far, no insulating bonds and im- 
pregnants of practicable nature 
have been produced to equal char- 
acteristics of the silicones for the 
application considered in sealed 
station auxiliary, unit substation 
and network dry-type transformers. 

Large-scale usage of silicones is 
forcing prices downward. Logical- 
ly, by concentrated effort on the 
part of suppliers and manufactur- 
ers, and by extensive work of com- 
mittees devoted to the subject, a 
topic, such as Messrs. Stewart, 
Whitman and Scheideler are dis- 
cussing, becomes of great impor- 
tance. But, in such programs, let’s 
keep our feet on the ground by 
evaluating insulation systems prac- 
ticable from the user’s standpoint. 

ease 
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Summary 


THE USE OF SHEET ASBESTOS as a 
base material in this investigation 
has been questioned. This was ini- 
tially used when this program was 
started, some six years ago, as a 
material universally available and 
convenient to impregnate. A large 
mass of data has been accumulated 
utilizing this as a base material 
and, to avoid any question, its use 
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has been continued with the vari- 
ous impregnating resins and gas 
mediums investigated. However, 
considerable data have also been 
obtained by the use of glass fibers 
as a base material. The close agree- 
ment of the results using these two 
base materials was initially shown 
in literature (1) and since then has 
been more elaborately demon- 
strated for glass fibers by Fig. 2 
shown here. These references show 
only the coordination when phe- 
nolic resins are used. Spot checks, 
however, have shown good corre- 
lation when silicone resins are used 


and also with a nitrogen as well 
as an air medium. 

In regard to thickness of insula- 
tion, the precedent of the Class A 
liquid-impregnated aging investiga- 
tions was followed when thin paper 
tapes were used rather than thick 
sections or barriers of pressboard. 
Using thinner sections will give 
freer play to such phenomena as 
oxidation but thicker sections will 
give greater variation of resin im- 
pregnation. Thus the results for 
thin sections may be_ pessimistic 
but would have less variation due 

(Continued on page 298) 
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Automatie 


Assembly 


of Electronic Equipment 


In the initial phases of an Air Force sponsored 


development program, design of a complete production 


line for a radar chassis has been worked out on paper. 


Heart of system consists of attachment machines 


which place salient components on printed-circuit 


base plate, followed by dip soldering, protective 


treatment, tube insertion, and packaging 


L. K. Lee, Advanced Techniques Laboratory 
STANFORD RESEARCH INSTITUTE 


Cledo Brunetti* 


GENERAL MILLS MECHANICAL Division 


ELECTRONIC EQUIPMENT FABRICATION today must be a 
closely integrated combination of materials process- 
ing, mechanical and thermal design, and correct com- 
ponent and circuitry application. One answer to pro- 
viding quantity and quality at minimum cost is 
automatic fabrication. Aside from reducing cost by 
accelerating production rates, automatization of the 
production line would provide: Uniformity of prod- 
ucts, since all components and leads are in precise 
orientation and location; improved and simple quality 
control; reduction of rejects; improved performance; 
improved reliability; simplification of maintenance; 
reduction in waste of materials; production around 
the clock; reduction of manpower requirements for 
production, particularly of skilled workers; rapid con- 
vergign from one type of manufactured equipment to 
another; possibility of feeding instructions to a ma- 
chine, using punched cards, tape, or other means of 
storing instructions, thus eliminating learning time of 
manual assembly line operators. 


* Formerly Associate Director, Stanford Research Institute 
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To date, two approaches to automatization of elec- 
tronics equipment have been used: One by the as- 
sembler of complete products, the other by component 
manufacturers. The main emphasis of equipment as- 
semblers has concentrated on eliminating the hand 
wiring operations. The component manufacturer, in 
general, has used his knowledge of processing raw 
materials, such as carbon, resin, and ceramic, to form 
circuit elements and package them into an electronic 
subassembly. These items, such as the hearing aid 
amplifier plate, have been widely accepted. In fact, 
the component manufacturer has led the way toward 
automatization. 

So far, no one method of applying circuits or com- 
ponents has shown overwhelming advantages over 
others. For one thing, equipment assemblers and 
component manufacturers have been gradually pirat- 
ing each others’ developments. Processes used by 
the printing and chemical industry, and machines de- 
veloped for other than electronic applications, also 
have proved suitable for use in the fabrication of 
electronic equipment. 

In order to evaluate the known processes and equip- 
ment systematically and logically, Stanford Research 
Institute has developed a method of classifying this 
information as part of a long-range program for the 
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PROCESSES FOR THE AUTOMATIC ASSEMBLY OF MINIATURIZED ELECTRONIC! 


EQU 
1. Functional Electronic 2. Support and Protection 3. Assembly Techniques 
Elements Methods 
A. Mold and die processes A. Mold and die processes A. Conveying Boni 
Casting Casting Belt R 
Molding Polymerization Roller It 
Embossing Mo!ding Trough D 
Stamping Pressure Trolley A 
B. Film depositing processes Injection B. Feeding and positioning L 
Mechanical application Transfer Hopper Def 
Dipping Extrusion Chute R 
Spraying B. Coating processes Rotary ( 
Squeegee Mechanical application Roll 5 
Offset-pressing Brushing Slide s 
Decalcomania Dipping Clamp Int 
Reducing Spraying Jig 
Pyrolytic Wrapping Inlay 
Chemical Chemical C. Inspectin Pm 
Photo-chemical Electrophoresis i eededs | 
vere Vacuum Circuit continuity 
: ete sputtering impregnating Performance 
vaporating C. Shapin ioni : 
Photo-electrostatic — — D. —— 
C. Materials removing processes Bending a 
Etching Machining Arc ! 
Photo-etching Grinding Cold pressure 
Stencil etching Turning Hot ~ 
Electroplate etching Drilling Hot is 
Offset press etching Milling ae 
Engraving Shearing ’ 
Photo-engraving Threading (See nant page) 
Sandblasting D. Fabricating processes 
Laminating 
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Wright Air Development Center, Dayton, Ohio. Ob- 


' Process—A series of consecutive operations used in 
jectives of this system were: 


the manufacture or fabrication of a product (e.g., the 





1. Systematic classification of techniques for con- 
struction of electronic equipment. 

2. Breakdown of techniques or processes into in- 
dividual operations. 

3. Definition of terms, since terminology in use lacks 
preciseness and too often is not truly descriptive of 
the process. 

4. Identification and definition of the basic con- 
siderations in fabrication of electronic equipment of 
advanced design. 


The three basic considerations under this last head- 
ing are: Processing methods, materials, and equip- 
ment used in the fabrication of (a) functional ele- 
ments and (b) supports and protection for both 
functional elements and the circuit assembly, and 
(c) basic mechanical operations for the mechaniza- 
tion of the fabrication or assembly processes. 

Following compilation of a list of known techniques 
and processes applicable to automatic assembly, ques- 
tionnaires on techniques were prepared and distrib- 
uted to electronic equipment manufacturers, airframe 
manufacturers, materials and processing organizations, 
component manufacturers and research organizations. 
Answers to these questionnaires were evaluated and 
integrated into what has been called a Construction 
Techniques Classification System. The main chart of 
the system is recast in the table. Certain terms used 
are defined below for accurate interpretation: 


Operation—A single function or step used in a fab- 
rication process (e.g., dipping or spraying). 
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photo-etch process ). 

Technique—A method of operating or processing. 
In the broader sense, the definitions connote profi- 
ciency in design methods. 

Functional Element—That part of the circuit ele- 
ment which actually performs the electronic function. 
This is the resistive element, capacitive element, or 
inductive element as differentiated from the resistor, 
capacitor, or inductor respectively. The later group 
are functional elements suitably supported or wrapped 
in a protective jacket. 

Support and Protection—Support is defined as that 
part of an assembly which maintains the upit in posi- 
tion or location. Stand-off insulators, brackets, and 
chassis are examples of support. Protection is defined 
as that portion of an assembly which functions as a 
protection against the effects of the environment and 
undesired electrical interaction. Insulation on wire, 
and impregnants serve the function of protection. 


The main chart is helpful in selecting the methods 
and sequence of fabricating either the functional ele- 
ments or the entire assembly. Thus, in one sequence 
for fabricating an assembly, the base plate is made 
by processes selected under “Support and Protection,” 
conductors are applied by processes selected under 
“Functional Electronic Elements,” assembly of salient 
components and hardware by processes selected under 
“Assembly,” and, finally, a protective coating applied 
by processes selected under “Support and Protection.” 

Information regarding the individual processes on 
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EQUIPMENT 


Bonding 
Resistance 
Induction 
Dip 
Adhesive 
Ultrasonic 

Deforming 
Riveting 
Crimping 
Spinning 
Stitching 

Interlocking 
Bolting 
Latching 

Pressure connecting 

Pin & sleeve 


the main chart is recorded on separate charts giving 
the sequence of operations, materials, equipment, and 
special requirements necessary. Approximately 50 
charts are included in the formal report to the Air 
Forces. (1)* For each process the report indicates 
which elements can be fabricated, the types of mate- 
rials which can be applied, the types of base materials 
to be used, surface preparation, possible difficulties, 
ete. 

The principal steps in the fabrication process of an 
assembly are: Selection of base materials; conductor 
fabrication; component selection and_ fabrication; 
component insertion; component attaching; and sub- 
assembly support and protection. 

Selection of base materials is determined primarily 
by electrical and environmental requirements. Mate- 
rials such as phenolformaldehyde with a paper filler, 
silicone-glass laminates, melamine-glass laminates, 
polytetrafluoroethylene-glass liminates, polytrifluoro- 
monochloroethylene-glass laminates, ceramic, and 
glass are in general use. The fluoroethylene laminates 
in general possess superior electrical characteristics and 
are suitable for high temperature application. Silicone 
laminates also have excellent electrical characteristics 
and are suitable for operation up to 200 C; in addi- 
tion. the cost is less than for fluoroethylene laminates. 


* Italic numerals in parenthesis apply to references at end of text. 
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FIG.1I—AGC and error signal detector circuits from the synchronizer 
unit of a modern airborne radar selected as No. 1 test vehicle or trial 
assembly for automatic fabrication. 


FIG. 2 — Reverse 
side of test ve- 
hicle No. 1 show- 
ing the salient 
components con- 
nected by dip sol- 
dering. 


The most popular materials are the phenolic laminates 
which, in addition to having good electrical charac- 
teristics, are also very easily worked and comparatively 
inexpensive. Ceramic and glass are useful for higher 
temperatures, but their weight and the difficulty of 
working them in applications requiring punching, 
drilling, and the like are disadvantages. If worked 
before firing, ceramic shrinks and warps, thus making 
it difficult to achieve close tolerances in unground 
finished pieces. 

Conductor fabrication includes such techniques as: 
etching, stamping, stenciling, chemical reduction and 
plating, and flame spraying. More operations are re- 
quired to produce an etched circuit than a stamped 
circuit. In large volume production, the stamped cir- 
cuit is a relatively simple method of conductor fab- 
rication but is less adaptable to circuit changes than 
etching, since a minor change requires the making 
of a new die. 

The stenciling method is the veteran of modern 
electronic production. Advantages of this process, 
typified by the silk screen method, include flexibility 
to changes in wiring design and simplicity of equip- 
ment needed for the process. If high temperature con- 
ductive paints are used, the stenciled circuit requires 
firing. For such applications, stenciling of circuits is 
usually done on ceramic. Resistive ink can be applied 
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FIG. 3—Simplified hand-operated mechanism con- 
structed to demonstrate the basic operations of the 
component-attaching head. 


and is usually cured at a much lower temperature. 

The formation of the wiring pattern by chemical 
reduction usually requires a subsequent plating step, 
since deposited material is relatively thin. One of the 
advantages of this method is that the entire process 
can take place at a relatively low temperature. A 
disadvantage of chemical reduction is poor-to-fair 
bond to the base material even when the circuit pat- 
tern has been sand blasted or roughened. 

Flame spraying of metals is relatively simple and 
does not require an expensive stencil, but it is difficult 
to obtain good adhesion to the base plate. One manu- 
facturer has overcome this trouble by using inverted 
trapezoidal channels in the base plate—a not-inexpen- 
sive procedure. Complex wiring is difficult to spray 
and requires special attention in the fabrication of 
the stencil. 

Component fabrication, as a step in the automatic 
assembly of electronic equipment, is limited prac- 
tically to spraying or stenciling of the resistive ele- 
ments and to a more limited extent, to the capacitive 
elements, low inductive elements, shields and coat- 
ings. Evaporation and pyrolytic reduction of resistive 
films appear to be applicable. The tape resistor is also 
usable in some applications, although it has yet to 
undergo further development to meet the more rigid 
service requirements. 

Present practice in electronic assembly is to use 
prefabricated and pre-tested components, and initial 
developments in automatic assembly, with few ex- 
ceptions, have followed this pattern. In designs of 
automatic systems to be described, provision is made 
for shifting from insertion of salient components to 
direct application of resistors and capacitors when the 
techniques have reached a satisfactory stage of de- 
velopment. 


Component Insertion. Choice of a method for in- 
serting components is based primarily on shape, size, 
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leads, supporting structure, method of wiring, and 
possibilities in development of a highly versatile com- 
ponent attaching head. 

Three methods for automatic insertion of salient 
components are: (1) insertion of leads perpendicular 
to the base plate, with the component body parallel 
to the base plate; (2) insertion of the components in 
a honeycomb structure, with the circuit wiring in a 
plane perpendicular to the axis of the components; 
and (3) stringing the components perpendicularly 
between two base plates containing the circuit wiring. 
A fourth and rather novel method consists of placing 
the components, all of equal length, at right angles to 
a pair of base plates containing the wiring pattern and 
holding the components in place by mechanical 
pressure. 

The first method is the conventional one and re- 
quires the least modification in present component con- 
figuration. The second method has the advantage of 
holding the component immobile, and is therefore 
suitable for equipment subjected to high acceleration 
or shock. In general, this method requires close tol- 
erances on component dimensions and some modifica- 
tion of the conventional component. The advantage 
of the third and fourth methods is that of obtaining 
a highly compact package. These methods of insertion 
also require close mechanical tolerances and limit the 
sizes of components to a mucn greater degree than 
the first method. 


Component Attaching. The most widely used 
method of attaching components is that of dip-solder- 
ing the leads. This technique has the advantage of 
making all the connections at one time and eliminates 
such difficulties as “cold” solder or rosin joints. Non- 
ferrous welding techniques are also under develop- 
ment. Good connections will be assured although the 
components can be removed only by clipping. 


For proposed layout of automatic 
electronic subassembly fabrication 
see fold-in chart opposite 


Subassembly Support and Protection. Afttr assem- 
bly is completed, some form of support and protection 
against environmental and undesirable electrical ef- 
fects is required. Protective coatings of various com- 
pounds, including wax, plastic, rubber, ceramic, and 
polymerized oil, have been used. Factors to be con- 
sidered are adhesion, hardness, heat resistance, elec- 
trical properties, chemical resistance and moisture 
penetration. Where complete embedment of the as- 
sembly is desirable for component immobilization, 
high voltage insulation, and moisture protection, cast- 
ing resins are available. (2) For higher frequency 
applications, the low loss and low dielectric constant 
materials are usually mandatory. A relatively new 
group of materials gaining acceptance as a casting 
material are the epoxy resins, which have good elec- 
trical and mechanical properties. Since they are good 
adhesives, these resins adhere not only to the com- 
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LODUCTION LINES FOR TEST RADAR SUBASSEMBLY (TEST VEHICLE NO. 1) 
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DIP SOLDERING EQUIPMENT 


The base plate is set in a mask and carried by a trolley to dip solder 
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All circuit connections are on one side of the base plate and are soldered at 
time. The mask permits only the connection points to contact the s 
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FRAME ATTACHING MACHINE 


A machine of special design is used to 
position a supporting frame on the 
center strip of the base plate and 
rivet these parts together. 
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FOLDING MACHINE CURING EQUIPMENT 
A machine of special design first removes the The test vehicle is transferrea to a work holder trolley and 
work holder and then folds the base plate into is carried through heating equipment for curing the protective 
aT shape. Riveting heads attach the side coating. 


strips of the plate to the frame. 
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Ider flux. A circuit tester 
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MOUNTING SCREW ASSEMBLER 


A machine of special design incorporating 
conventional screw driving equipment installs 
the mounting screws and tubular struts in the 
package. 
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FOR PLACEMENT 


WORK HOLDER 
ATTACHING MACHINE 


A modified conventional press 
is used to attach the base 
plate to a work holder. Holes 
in the plate are pressed on 
holding pins on the holder. 
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TUBE INSERTING MACHINES 


A machine of special design is used to insert 

7 pin miniature tubes into the sockets. The 
tubes are fed to a three position turret where 
the tube is first oriented, the pins straightened 
and the tube then inserted. 

Two machines similar to the one described 

used to insert 9 pin miniature tubes 

of different types into sockets. 
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PUNCH PRESS 


A conventional punch press is 
used to remove the bridging 
across the slots in the base 
plate. 





TUBE SHIELD 
ATTACHING MACHINES 


A machine of special design is used to 
place tube shields on the 7 pin tubes. 
The shields are fed to a two position 
turret where the shield is first 
oriented and then placed on the tubes. 
A shield attaching machine similar to 
the one described is used to place 
tube shields on the 9 pin tubes. 
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PERFORMANCE TESTER 


A testing machine is used to check the over-all electrical per formance 
of the package. 
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PACKAGING MACHINE 


A modified conventional packaging machine is used to pl 
the unit into a carton and apply wrappers and labels. 


2 END OF LINE: 


pon 
cure 
loac 


tion 
pon 
eng 
con 
L 
ent 
coo 
to \ 
met 
hea 
case 
tive 
the 
sitiy 
pac 
equ 
force 
are 


A 
aut 
suc] 
lanc 
non 
mac 
its 

can 











ponent to be potted, but also to the mold. They are 
cured at between 100 and 120 C and are usually 
loaded with mica or glass to reduce shrinkage upon 
polymerization. 

If reliable equipment is to be built, other engineer- 
ing features of electronic equipment design to be 
given serious consideration include circuit simplifica- 
tion, proper circuit design, correct application of com- 
ponents, and proper heat transfer or cooling. These 
engineering considerations have major effects on the 
construction methods and the choice of materials. 

Determination of package configuration is depend- 
ent upon the allowable form factor, the method of 
cooling, size and shape of components, accessibility 
to variable controls, and on the component attaching 
method. In general, components generating the most 
heat are placed near heat sinks, such as the metal 
case and internal heat-conducting members. Alterna- 
tives are to isolate heat sources like tubes outside 
the package or by insulating the more thermally sen- 
sitive components. Cooling has the greatest effect on 
package configuration. Most miniaturized electronic 
equipment is at present cooled either naturally or by 
forced-air, although some very compact equipments 
are liquid-cooled with freon or water. 


Automatic Fabrication Line. Previous attempts to 
automatize the fabrication of electronic equipment, 
such as by the single Sargrove machine (3) in Eng- 
land, failed to recognize the complexity of the eco- 
nomic factors involved. Hence, this highly specialized 
machine had to be dismantled when the market for 
its particular product disappeared. The machine be- 
came an economic liability owing to its inflexibility. 

At Stanford it was felt that automatic production 
can best be achieved by the same means by which 
modern electronic equipment is being synthesized, 
using unitized functional packages as building blocks. 
The automatic production line can be made up of 
functional units interconnected by suitable work-han- 
dling systems. Some advantages of synthesizing a 
production line utilizing versatile production machin- 
ery are: 


1. Machines can be designed to have flexibility in 
range of work. 

2. Flexible machines will be mass-produced; hence, 
they are economical to use for the automatic produc- 
tion of smaller production runs. 

3. Individual machines are simpler and cheaper 
than complex single-machine production lines. 

4. Individual machines can be rearranged with nec- 
essary additions and deletions. (A single machine for 
inserting salient resistors can be replaced by a ma- 
chine applying printed resistors when tolerance and 
stability requirements are relaxed or when the printed 
resistor characteristics are improved. ) 

5. Individual machines can be modified easily. 

6. Flexible machines will resist obsolescence much 
longer than the single specialized automatic machine. 


Both economic and technical factors were consid- 
ered in the selection of the various steps of the auto- 
matic fabrication process being worked out at Stan- 
ford Research Institute. Some of these factors are: 
Adaptability to both large (100,000’s) and small 
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(100’s) production runs; adaptability to engineering 
changes in design; mechanical simplictty of machin- 
ery; dimensional accuracy possible; extent of present 
use; speed of operation; compatibility of each process 
with other operations in the production line; over-all 
economics of accomplishing the wiring; and use of 
presently accepted components. 

In evaluating these considerations it was decided 
to use the etched circuit process for the conductors, 
and dip-soldering. The main purpose of this approach 
was to develop practical production methods that 
will readily gain industrial acceptance. 

The close interrelationship of the three areas of 
production (fabrication technique, materials and 
components applied, and machinery employed) pre- 
sents a difficult problem in evaluating each inde- 
pendently of the other. 


Selection of Trial Assembly 


To test the proposed production line for flexibility 
and other requirements, it was decided to use several 
trial assemblies or test vehicles, with the following 
considerations in mind: The test vehicle had to be 
representative of a widely used class of circuits, and 
its electrical performance must not be adversely af- 
fected by the fabrication method. Currently available 
components, or advanced development types having 
approximately the same form factors, must be used. 
Packaging configuration must be influenced by the 
method of cooling, size and shape of component, and 
accessibility of variable controls. Furthermore, the 
layout of components had to result in smallest prac- 
tical package. 

Test vehicle No. 1 is illustrated in Fig. 1. The cir- 
cuits in this assembly are typical of low-power, video- 
frequency signal level applications using only re- 
sistors and capacitors, plus tubes. Additional test 
vehicles will be selected to prove the flexibility of 
the production line for other ranges of equipment. 

The T-shaped cross-section of the package was de- 
termined by the method of cooling and the fact that 
miniature tubes were used. The one-piece, diecast 
metal frame structure reduces the number of handling 
and assembly operations. The high heat-dissipating 
tubes, placed on top, are effectively isolated from the 
low heat-dissipating elements below. Effective cooling 
of the tubes by a blower can be obtained. Although 
staggering the tubes would have produced better heat 
transfer, they are arranged in line to minimize the 
size of the package. An open-type tube shield permits 
the air stream to cool the tube surfaces directly, and 
gives maximum heat radiation. 

To provide a suitable means for mounting the com- 
ponents, a rigid epoxy-impregnated fiber-glass sheet 
is laminated to a flexible laminate of Silastic-glass and 
1-mil copper foil. The adhesive provides a continuous 
bond between the flexible laminate containing the cir- 
cuit pattern and the rigid base plate. Riveting of the 
base plate to the supporting frame appeared to be 
the simplest and most rapid method. Silver contact 
rivets are used for electrical connections. 

A study was made to determine the extent to which 
available machinery could be adapted to the produc- 

(Continued on page 304) 
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ater fountain produced by 
rasonic waves focused at 
surface by the Brush Bue- 
5-A Hypersonic transducer. 
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Designing a Line of 


Ultrasonic 
quipment 


Progression in the design of transducers and 


high-frequency generators from a laboratory test-tube 


model to full-scale plant apparatus indicates the 


necessity of a new avenue of approach on each 


design level in what may be a new science. 


An ELECTRICAL 
MANUFACTURING 
Staff Report 


DEVELOPMENT of highly effi- 
cient ceramic transducers 
which have piezo-electric 
properties has paved the 
way for the design of a 
broad range of ultrasonic 
equipment for use in the re- 
search laboratory and in in- 
dustry. These unique ceram- 
ic elements attain their pi- 
ezo-electric properties only 
after a special polarizing 
treatment. When in contact 
with a liquid medium, the 
physical movement of the 
element produces ultrasonic 
waves in the liquid. 

This new equipment, 
which operates at frequen- 
cies above 20,000 cycles per 
second, is now being used to 
study the effects of ultra- 
sonics on the emulsification 
of non-miscible liquids, dis- 
persion of small particles in 


liquids (colloidal suspensions), cleaning of small 
metal parts and other chemical reactions. Newer ap- 
plications which have not been investigated in great 
detail include depolymerization, degassing of liquids, 
and metallurgical applications. Brush Electronics 
Company has built units ranging from a 100-watt 
tabletop model to a 1.5-kw experimental unit. A 250- 
watt unit is now available which covers the frequency 
range of 400 to 1000 kc. 

Quartz is the classical piezo-electric material found 
in nature. However, the requirements of modern in- 
dustry prompted the development of syntheti¢ piezo- 
electric crystals which exhibit various properties. 
Rochell salt was the first synthetic crystal to be de- 
veloped commercially and it was followed by am- 
monium dihydrogen phosphate (ADP), lithium sul- 
phate (LH), dipotassuim tartrate (DKT), and barium 
titanate ceramic. 

It was not until the late forties that the possibilities 
of barium-titanate (BaTiO. ) as a piezo-electric type 
material were discovered. In the course of work with 
barium titanate as a capacitor dielectric it was found 
that after being subjected to a high voltage d-c field 
it retains its electric polarity permanently. The maxi- 
mum amount of retainable polarity is reached by 
application of about 50 kv/in. for a few minutes. The 
material then behaves like a piezo-electric crystal, 
being set in vibration upon application of a-c voltage 
to electrodes attached to suitable surfaces. For acous- 
tic applications, Brush has developed its Ceramic 
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COAXIAL CABLE TO 
ELECTRONIC GENERATOR 


OIL SEAL GASKET 


PRESSURIZED 
ELECTRICAL 
FITTING 


BRUSH CERAMIC 
ELEMENT 
(PIEZOELECTRIC) 


PRESSURIZED 
OIL COUPLING 


“A,” which is a barium titanate of commercial origin® 
shaped and fired in such a way as to assure a product 
of high density and uniform electric characteristics. 
It can be operated at temperature up to 80 C, 

Because it is a polycrystalline material, it can be 
shaped in large and complicated forms which would 
be difficult if not impossible to obtain from single 
crystals. This last characteristic enables the manufac- 
ture of transducer elements in cylindrical and semi- 
spherical forms, Fig. 1, with the polar axis in the thick- 
ness direction. Ultrasonic energy can be focused along 
with the cylindrical axis of a tubular element, for 
example, or concentrated at the focal point of a con- 
cave surface. Energy densities within the focal area 
are very high. 


Early Ultrasonic Research Equipment. It was this 
attribute that led to the development of the first labo- 
ratory ultrasonic transducer using a ceramic element, 
Fig. 2 (cutaway view of the BU-301). This transducer 
was designed specifically as a research tool to in- 
vestigate the application of ultrasonics to the chemical, 
biological, and industrial fields. The transducer is 
basically a bowl-shaped Brush Ceramic “A” element 
mounted in an oil filled housing. The test tube is 
positioned so that the focal area is located inside the 
tube which holds the sample. The oil, which is used 
as the transmission medium, is pressurized to sup- 
press cavitation. This makes possible an excellent 


* Titanium Alloy Mfg. Div. National Lead Company. 
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————— TEST TUBE 


OIL LINE TO 
HYDRAULIC PUMP 


FIG. 2—Cutaway view of Brush Hypersonic 
transducer (Model BU-301) with 100 watts of 
acoustical output for laboratory application. 
Ceramic bowl is carefully lapped to obtain 
uniform thickness. 





FIG. 1—Varius shapes that can be formed with 
piezo-electric ceramic elements. 


energy coupling. from the ceramic element to the 
sample in the test tube. 

The transducer element supplied with the standard 
laboratory model operates at a resonant frequency of 
about 400 ke although by varying the thickness, fre- 
quencies from 100 to 1000 ke can be obtained. The 
ceramic element is in the form of a sperical section 
of 2% in. radius, 4 in. chord diameter, and has silver 
electrodes on its top and bottom faces. Leads are 
soldered to these faces. 
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The ultrasonic energy emitted from the upper sur- 
face of the ceramic bowl is concentrated in a focal 
area of about 0.5 sq cm inside the test tube. As a 
result, with a power load on the element of only 
1 watt/sq cm, the acoustical energy in the focal area 
is about 500 watts/sq cm. 

Pressurization presented a problem in obtaining me- 
chanical seals at several surfaces including the elec- 
trical leads. Seal around the test tube is effected by a 
Garlock Klozure seal and a rubber washer. The cast 
iron base and upper bell are joined by machined 
flanges, with an O-ring pressure gasket placed in a 
machined groove to assure a tight seal. Ten socket- 
head cap screws fasten the flanges together. Co-axial 
cable connects are made through a pressurized fitting 
containing a contact insert. There are also connec- 
tions in the bell for a cooling coil to reduce the 
temperature of the pressurized oil coupling medium, 
and for a hose fitting for the pump connection. The 
latter is a hand-operated piston type capable of de- 
veloping a pressure of 300 psi normally required 
within the transducer container. 

Methods of supplying high-frequency power to the 
transducer have varied with the power level. On the 
smallest laboratory model with a 100-watt acoustical 
output, an oscillator driven broadband amplifier is 
used with a frequency range of 200 ke to 1 me. As 
shown in the schematic wiring diagram, Fig. 3, the 
generator consists of a tunable RC oscillator, low- 
level isolating stage and equalizer for at least par- 
tially compensating for the frequency response of the 
system, a level control, driver stage and output stage. 
Plate currents are all supplied from a built-in power 
supply with high vacuum rectifiers. To protect the 
tubes and output transformer against continuously 
applied improper load, a radiantly heated thermo- 
stat is used to turn off the high voltage supply. 
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T gram of Brush Model BU-201 
| Hypersonic generator of 100 
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The impedance of a ceramic transducer is complex; 
it has both resistive and reactive components, since it 
is a form of capacitor. For optimum performance it 
is desirable to couple the transducer load to the gen- 
erator so that the reactive component is tuned out. 
This is done by means of an impedance matching net- 
work P-1 which can be selected to suit the particular 
frequency at which the transducer is operated. This 
is a direct function of bowl thickness. The various 
matching networks are of the plug-in type to facilitate 
interchangeability. 

Fig. 4 shows an exterior view of the Brush 100-watt 
model BU-201 Hypersonic generator, together with a 
top view with perforated cover removed to reveal the 
principal components. A clear anodized aluminum 
escutcheon panel is provided for mounting the three 
controls and meter. Power delivered to the transducer 
is regulated by a potentiometer under the control of 
the uppermost instrument knob. Frequency tuning is 
by a three-gang variable tuning condenser with vernier 
dial, at right. The third instrument knob is a power 
switch with “off,” “on” and “standby” positions. In 
the latter position only the transformers for the tube 
filaments are energized. The “on” position energizes 
the plate transformers. Neon glow lamps on the front 
of the panel are used to indicate these two operating 
conditions. R.F. voltage across the transducer is in- 
dicated on an a-c voltmeter of special design. Input 
receptacle is provided at the left to connect the gen- 
erator to a 115-volt supply by flexible cord. The out- 
put receptacle on the right couples energy to the 
transducer by means of RG-8/U coaxial cable. 


Modern Ultrasonic Research Equipment. Second 
stage in the development of the Brush line of ultra- 
sonic apparatus was the design of a more powerful 
generator, the Model BU-204, to be used with the 
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The r-f signal is generated by 
a 2-tube RC oscillator (V-1 and 
V-2) that provides nearly 4-% 
volts signal through a frequency 
range of 120 to 1200 kc. From the 
oscillator the signal is fed to an 
isolating stage (second half of 
V-2) and through an equalizing 
network. The equalizer is needed 
to compensate for frequency vary- 
ing losses in the next gain stage 
and the two transformers T-1 and 
T-2. 

The signal is then amplified by 
means of V-3 to a level adequate 
to drive the 807 (V-4) driver 
stage, coupled to the output stages 
through a special _ interstage 
transformer T-1. The 811A output 
tubes (V-5 and V-6) are con- 
nected through the output trans- 
former T-2 to the impedance 
matching network P-1L. 





same transducer (Model BU-301), or with the later 
Model BU-305A Hypersonic transducer capable of 
handling liquids in a flask. This generator is rated at 
250 watts output and 660 watts input. In this model. 
radio receiver type components had to give way to 
transmitter type. The generator is a Hartley oscillator 
inductively coupled to the transducer. It is a simpler 
circuit than the earlier one, easier to operate. The full 
frequency range of 100 ke to 1000 ke could not be 
readily obtained in one tuner; hence two tuners are 
used, drawer mounted for quick plug-in, Fig. 5. One 
drawer covers the low range of 100 to 300 ke; the 
other, from 300 ke to 1 me. As indicated in the sche- 
matic diagram, Fig. 6, the output frequency is varied 
by means of a variometer in conjunction with a step 
tank capacitor variation. The tank capacity is varied 
in three steps by means of capacitor links while vari- 
ometer taps provide frequency range overlap. The 
output circuit is inductively coupled to the variometer 
by means of a tapped link circuit for impedance 
matching. 


Experimental Pilot Plant Ultrasonic Equipment. 
For pilot plant work, a solid ceramic transducer be- 
comes impractical because of its size. Instead a 
spherically shaped mosaic, Fig. 7, composed of 1-in. 
ceramic columns of hexagonal section has been used 
to focus acoustical energy in the radiation chamber. 
The complete transducer, Fig. 8, is filled with oil 
under several atmospheres. Aside from use of pres- 
surizing, the possibility of cavitation of the oil trans- 
mission medium is further reduced by setting up a 
circulation of oil past the diaphragm. 

For this 1500-watt transducer an entirely different 
generator circuit has been designed. To obtain maxi- 
mum sound activity, a low-level oscillator is employed 
whose frequency is controlled by the power factor of 
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FIG. 4—Brush Model BU-201 Hypersonic 
generator with three control knobs. Power 
input at left; output through coaxial cable 
at right. Tuning condenser also at right. 





FIG. 5—Brush Model BU-204 Hypersonic generator 
coupled to a Model BU-305A transducer (below) 
with piezo-electric ceramic elements. (Top) Rear 
view of tuning drawer removed from generator chas- 
sis to show plug-in arrangement and coil taps. 





the transducer. Output voltage and current are moni- 
tored for magnitude and phase angle (pf) and a plus 
or minus signal fed to a 6AH6 reactance tube which 
is equivalent to a variable capitance. In this circuit 
a 6L6 tube is used as a buffer amplifier, while four 
125-A power tubes are intermediate amplifiers. A pair 
of 450 TL tubes connected in parallel and operating 
class C act as output amplifiers. 
















Electronic Servo. The electronic servo employed in 
the design of the pilot plant equipment serves to hold 
the load power factor at its optimum value of 60 
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per cent at the resonant frequency. To do this, a 
phase detector, appropriately connected into the trans- 
ducer circuit, monitors the transducer phase angle and 
applies the necessary bias to a reactance tube to bring 
the oscillator frequency up to the 60 per cent power 
factor point. Two voltages are derived from the 
transducer circuit for phase detector operation. The 
first is proportional in phase and magnitude to the 
applied transducer voltage while the second is pro- 
portional to the transducer current. 

The second voltage is developed across a capacitive 
reactance to provide the quadrature component nec- 
essary for conventional phase detector operation. This 
method of deriving the second voltage greatly sim- 
plifies the design of the phase detector circuit. The 
total range of frequency variation of the system is 
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FIG. 6 Schematic diagram of Brush BU-204 
Hypersonic generator using a Hartley oscillator 
with inductively coupled tank circuit. 

Oscillator consists of a single 810 tube (V-3) with 
grounded cathode, supplied with 2200 volts plate po- 
tential through a pair of 866A rectifier tubes V-1 and 
V-2. This gives 1300 rms volts in the inductive tuner 
or tank circuit. Plate dissipation is 150 watts. The 810 
tube is protected by a current-sensitive overload relay 
K-l which operates when the cathode current exceeds 
250 ma as read on the milliameter in series with it- 
The 


through the primary of the variable autotransformer sup 


d-c coil. relay opens the high voltage supply 
plying the step-up transformer for the rectifier tubes. 
Additional protection is given by two 15-amp fuses in 
the plug, which also has a ground connection for 
safety to personnel. The overload relay has a mechani- 
cal reset button. 

To provide protection for the tubes, energizing of 
the generator is done in two steps with the aid of 
bat-handle (S-1) 
with indicator lamp E-l is used to energize the fila- 


ment transformer T-2. Another, S-2, is the high voltage 


signal lights. One tumbler switch 


switch for the plate transformers, with indicator lamp 
E-2 above it. interlock 
activate generator when tuning drawer is removed. 


Two concealed switches de- 





FIG. 


8—Sketch of 
Model BU-309 Hypersonic transducer using the mo- 


pilot plant model of Brush 


saic of piezoelectric elements illustrated in Fig. 7. 


FIG. 7—Mosaic of small hexagonal-shaped piezo-electric 
ceramic elements spread over a 12 in. spherical section 
(1500 watts) of 


large quantity 


acoustic energy at 100 ke. 


used to dissipate a 


10 per cent to provide maximum transducer activity 
over the temperature range of operation. In addition 
to the automatic frequency control feature of the 
equipment, the transducer applied frequency is fre- 
quency modulated over a narrow frequency band at a 
60 cps rate to minimize standing waves in the liquid 
column. 

Power supply to the generator is from a 220-volt, 
single-phase source, with overload protection provided 
for the output tubes. 


Future Commercial Ultrasonic Equipment. The 
final stage in the design cycle will come after basic 
research and equipment development has been com- 
pleted on a specific process. It is difficult to put down 
the specifications for this unit since it will be designed 
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LEFT, ceramic transducer used in Detrex ultrasonic degreaser converges energy waves along axis of cylindrical 
section. The ceramic pieces can be connected in series. RIGHT, fully conveyorized, ultrasonic degreaser devel- 
oped by the Detrex Corporation for the Electric Shaver Division of Remington Rand, Inc. Final cleansing of 
parts by the use of ultrasonic waves is incorporated in the regular degreasing cycle. Largest commercial unit of 
its type, the equipment is more than 6 ft high and 12 ft long. Brush Model BU-204 generator is at right. 


Case History: Ultrasonic Degreaser 


AN ADVANCED, PRACTICAL METHOD 
of metal cleaning through the use 
of ultrasonic waves has been devel- 
oped by the Detrex Corporation, 
Detroit, in cooperation with Brush 
Electronics Company. Ultrasonic 
cleaning is not a new idea. What 
has reduced the idea to practice is 
the availability of the new Brush 
Ceramic “A” piezo-electric trans- 
ducer, in place of natural quartz. 
Because of the shape of the trans- 
ducer, the sound energy converges 
to a straight line instead of a single 


point, thus adapting it to treatment 
of work on a through conveyor. 
In the Detrex Soniclean Process, 
electrical energy is transmitted 
from an r-f generator to the ceram- 
ic transducer, converted into sound 
energy, and projected through a 
solvent at a frequency of 430,000 
cps. The solvent currently being 
used is trichlorethylene. Because a 
potential of only 40 volts is re- 
quired to operate the ceramic 
transducers, they can be safely im- 
mersed directly into the solvent, 


eliminating the complicated sealed 
containers required with other 
transducers, and high voltages. 
Material to be cleaned is carried 
by conveyor directly in the path 
of greatest focal intensity of the 
ultrasonic waves. In this area an 
extreme turbulence is created, re- 
sulting in a deep and penetrating 
cleaning action that almost instan- 
taneously removes all dirt, grease, 
chips and microscopic particles of 
soil from even the most intricately 
designed and close-fitting parts. 


for a specific process. The frequency of a unit is 
determined by the thickness of the ceramic element 
and therefore, the frequency at which commercial 
equipment will operate will be determined by the 
physical size of the transducer. The commercial gen- 
erator will be designed for the specific process. It will 
be a high power single frequency oscillator which is 
simple to operate. The future equipment will incor- 
porate a continuous flow system utilizing a number 
of ceramic transducers. The output power may well 
be in the 10-kw range. 

Thus it can be seen that although the basic prin- 
ciples of ultrasonics remain fixed, scaling the com- 
ponents up the line is not the broad answer to the 
problems presented by increases in physical size and 
power of the major system components. Entirely dif- 


JULY 1953 





ferent solutions to the problems of transducer design 
and high frequency power supply become imperative. 
Problems of system efficiency and matching of load 
impedances are much more important at the higher 
power levels. Protection to equipment and personnel 
also becomes more important as power and voltage 
increases and more contingencies have to be antici- 
pated by design. 

A new science is emerging from an art that has 
been known for some fifty odd years. Most of the 
work in ultrasonics today is being conducted in re- 
search laboratories throughout the world. This re- 
search will bear fruit in terms of pilot plant and 
commercial equipment. It is within the realm of pos- 
sibility that ultrasonics will be a common source of 
power within a decade. ooo 
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Drawn Parts of 


Stainless Steel 





When production rates for stainless parts justify 


drawing operations, detail design of the part can strongly 


influence costs, appearance and performance. Here are 


specific suggestions and some case histories. 


COMMITTEE OF STAINLESS STEEL PRODUCERS OF 
AMERICAN IRON & STEEL INSTITUTE, NEW YorRK 


WHEN A DESIGNER finds that production rates justify 
drawn parts of stainless steel, his product has arrived 
at a sort of milestone. There is no sharp boundary 
line, of course, but a transition from job-shop manu- 
facturing to mass production offers some very attrac- 
tive possibilities. First is the chance to cut unit produc- 
tion costs below what other manufacturing methods 
could achieve. Appearance of the product can usually 
be enhanced, too. At the same time, the designer may 
be expected to improve functional and service char- 
acteristics. 

Savings are realized when the shift means a single 
drawn part will replace several pieces that were less 
intricately shaped. Assembly, welding and handling 
can be reduced or streamlined. These savings and ad- 
vantages never fall into place automatically. They 
have to be planned with considerable care and knowl- 
edge. 

Assuming that problems concerned with function, 
arrangement, appearance, assembly, corrosion resist- 
ance, etc., lead to the use of a drawn part and that 
the material chosen will be stainless steel because of its 
handsome appearance, corrosion resistance, and high 
strength, what proportions and shapes should a de- 
signer put on paper if he wants a part that can be 
produced economically? 

The answers depend, in some measure, on the kind 
of stainless he specifies. If the part will be in contact 
with food, it is likely that an 18-8, chromium-nickel 
stainless steel will be called for. Alloys in this group 
display exceptional ability to deform and stretch. At 
the same time, they work harden. A wide gap sepa- 


116 


rates yield strength in the annealed condition and 
strain-hardened tensile strength. 

Many drawn parts that were specified as 18-8 in the 
past—almost as a matter of habit—are now made of 
stainless grades containing only chromium. In fact, 
a good deal of deep drawing done today with 17 per 
cent chromium stainless involves almost identical part 
designs, tooling, and procedures as were formerly 
used with an 18-8 stainless steel. Nevertheless, 17 per 
cent chromium stainless is different from the chro- 
mium-nickel grades. Its yield strength*is higher and 
its tensile strength is less than that of 18-8. Type 430, 
a typical chromium stainless steel, can be stretched 
less than half as much as Type 302, a typical 18-8 stain- 
less. Type 430 does not work-harden; hence deforma- 
tion sometimes tends to be localized in necked-down 
or thinned sections. Behaving more like miltl steel, 
the 17 per cent chromium stainless steels present a 
more conventional set of problems than do the chro- 
mium-nickel types.® 

How deep can a part be drawn in one operation? 
The designer who aims to keep manufacturing costs 
low needs some quantitative measure by which to 
decide whether he has given his factory a conserva- 
tive draw or a severe draw. Remarkable feats of 
metalworking are sometimes necessary, but this dis- 
cussion honors such feats mainly by pointing out ways 
to make them unnecessary. 

Perhaps the first thing to check is depth of draw. 
With a simple cup shape, this can be expressed in 
terms of punch diameter—in other words, inside diam- 
eter of the cup. With 18-8, the piece can almost always 
be made in a single draw if the depth is less than 


* See “Converting to Non-Nickel Stainless Steel,”’ in October 1952, page 112, 
and November, page 137. 
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TYPICAL DEEP DRAWS that can be made in stainless steel: sink bowls 
for a dishwasher and a milk shake mixer cup. Shown is the final 
drawing operation for the mixer cup drawn in four steps in Type 430 


stainless. Final press operation trims and beads the flange. Sink strainer 








50 per cent of the diam; with 17 per cent chromium 
stainless, if less than 26 per cent of the diam. 

Another way of expressing depth is, indirectly, in 
terms of diameter of the blank from which the part 
is drawn. Assuming that a cup has the same total 
area as the blank from which it was formed, a depth- 
to-punch-diameter ratio of 75 per cent could be ex- 
pressed by saying that the punch diameter is about 
half the blank diameter. 

Percentage reduction R is a commonly used expres- 
sion in deep drawing. In terms of punch diameter d 
and blank diameter D, the reduction is usually taken 
to mean: 


D-d 


D 


R=100 


According to this measure, annealed Type 302 stain- 
less steel can usually be reduced 40 to 50 per cent in 
one draw; Type 430, from 20 to 30 per cent in one 
draw. Those generalities may not hold good, of course, 
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(below) made from Type 302 requires three drawing operations: first 
draw; second draw; restrike, punch and trim. 


in specific cases where other factors affect metal flow. 

Going back to the assumption that blank area and 
cup area are approximately equal, the depth-to-punch- 
diameter ratio of 75 per cent implies that punch cross- 
section area must be at least 25 per cent of the total 
area of the blank. This rule expressed in terms of areas 
enables a designer to apply his general measure of 
conservative depth to pieces with flanges as well as to 
simple cylindrical cups. 

Drawn boxes of rectangular shape. When we con- 
sider parts with other shapes besides cylinders, the 
relationship between punch area (or area of the 
bottom of the box) and total blank area becomes even 
more useful. The same general rules used for cups 
will apply to boxes. If a rectangular box has a length- 
to-width ratio between 1 and 9, the punch area may 
go somewhat smaller than with either a square box 
or a longer, trough-shaped part. In fact, at a length- 
to-width ratio of about 3, a punch area of 22 per cent 
blank area can be considered acceptable. Above and 
below a ratio of 3, the punch area should be increased. 
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2 
Blank area = 7D’ 


increased. 


2 
Cup area (approx) = = 





LIMITATIONS on depth of draw h/d de- 
pend on the alloy: for 18-8 stainless a 
ratio of 75 per cent is not excessive; for 
Type 430 ratio should not exceed 26 
per cent. For a ratio of 75 per cent D 
equals 2 d. 





RIGHT 


Sharp corners may mean added operations. Along 
with proportions of depth and width, the radii on 
drawn parts of stainless steel are of equal importance. 
Sharp corners mean extra work on the metal, extra 
wear on tools, and extra manufacturing operations in 
many cases. All the radii are matters for concern: the 
punch radius that forms the bottom of the cup, the 
die radius which will appear under the flange, if any, 
and the corner radii of a rectangular or other non- 
circular cross-section. Minimum radii are best ex- 
pressed in terms of metal thickness ¢. 

It is wise, if other factors permit, to start with 
radii somewhat larger than the limiting values. Form- 
ing difficulties occasionally suggest or require the use 
of thicker stock. For example, any tendency of metal 
to wrinkle (as at corners where it may undergo com- 
pression along one axis) can be cured more readily 
with thick metal that has more “column stiffness.” 
Such an increase in t would call for larger radii. 

Punch radius—or bottom radius of the part—should 
be 4t minimum for the 18-8 stainless types. For 17 
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For a rectangular shape, depth of draw 
can be somewhat larger with increasing 
a length-to-width ratio. 

a punch area of 2 per cent of blank 
area is acceptable; 
larger ratios punch 


Blank area (approx) = w*%+4wh + 4f(w+f) 


Lert—A_ large-radius punch may require heavy hold-down pressure to prevent wrinkle where the metal is not confined. 


Ironing to thin side walls is a severe drawing operation and should be avoided. : 





With J/w of 3, 


with smaller or 
area should be 


Blank area (approx) = lw+ 2h (1+ w) 
Punch area (approx) = lw 









For a flanged with / 


equal to % w and a punch area of 


square part 







25 per cent of blank area, depth of 
draw h will be about 0.44 w, 


per cent chromium stainless, 5¢ to 8t would be more 
desirable. 

Smoothly rounded-bottom and spherical qups are 
drawn, and punch radii of 100¢ and more are then 
employed. Yet these large, easy curves do not bring 
an unmixed blessing. When the male die must form 
a piece that is out of contact with the other die ele- 
ment for much of its area, precautions against wrin- 
kling are necessary. This means higher hold-down or 
restraining forces on the edges of the blank. Conse- 
quently, the tensile forces on the part are high, and 
tearing failures may run up the scrap rate on difficult 
draws. These troubles can be avoided, in most cases, 
by performing additional operations. 

Because difficulties may arise from bottom radii 
that are too large or too small, the designer seeking 
to keep manufacturing problems at a minimum should, 
where practical, keep bottom radii about ten times 
the nominal stock thickness—or, say, between 5f and 
12t. Keep the chromium-nickel stainless types on the 
low side of this range, and the chromium types on 
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Washer Has Stainless Top 


SimpcLiciry, durability, and beauty 
through functional design are the key- 


notes of Speed Queen Corporation’s 


new A-10 automatic washer. Styled to 


match the company’s recently intro- 


duced DE-6 drier the washer cabinet is 
finished in white baked enamel high- 
lighted by a stainless steel top. 


In choosing a material for a_ top 
it was recognized that a surface was 
needed that could take the wear and 
-cratching of every-day use, maintain 
its beauty under constant conditions 
of dampness, and be resistant to spilled 
detergent and detergent solutions. Type 
130 stainless steel, 0.036 in. thick meets 
these requirements nicely. 

In addition the stainless contributes 
other advantages: it blends well both 
with the white enamel sides of the 
washer and with any kitchen, utility 
room, or basement surroundings in 
which the machine might be used. 
(And at the point of sale the stainless 
steel top most certainly draws attention 
to this Speed Queen appliance, setting 
it apart from competing models. 

\s designed, the top fits snugly over 
the cabinet to provide a long-wearing 


and tub trap-door. All places that might 
catch spilled detergent, ete. 
have been designed out and the edges 
and front are fashioned in such a way 


grime, 


that cleaning is exceptionally easy. 
Radii of the curves are gentle and the 
draw is relatively shallow so that no 
undue production problems are in- 
curred. 

The main fabricating operations are 
as follows: 

1. Flat sheet 31 in. square is _pre- 
pared for drawing by applying a dry 
coat or lubricant. 

2. First draw operation forms the 
four sides of the shell; grain runs 
from front to back to avoid fracture. 

3. Flange is pierced, trimmed, and 
slotted in one operation. 

4. Four sidewalls are then 
straight up in a draw press. 


drawn 


5. Each corner is given a local an- 
neal. 

6. Center opening is cut out and 
the housing mounting holes are pierced. 

7. Two side flanges are turned in; 
two end flanges are turned in. This 
is a draw press operation. 


9. All four 
flattened. 

10. Dents and scratches on the top 
are ground out. 

11. Front and sides of top are ground 
to a satin finish. 

12. Top flat surface is mounted on a 
carriage and polished by a wide abra- 
sive wheel to a No. 4 satin finish. 

13. Touch up polishing is done by 
hand with a flexible shaft grinder. 

The new A-10 washer was styled 
for Speed Queen by industrial designer 
Brook Stevens. The stainless steel tops 
are being fabricated in the shops of 


flanges are sized and 


easily cleaned work surface as well as 


a strong support for the control panel moved, 


8. Center hole is flared and burr re- 


Geuder, 
waukee. 


Paeschke & Frey Co., Mil- 
(7 6b) 


f 
Taper recess 6 to center 


1 
x” This edge must be free from burrs 


Speed Queen Model A-10 automatic washer (left) has a polished stainless top drawn 
from Type 430 0.036 in. thick. Drawing, section front to rear of finished top; grain 
runs with this section. Corners are given an intermediate anneal before side flanges 
are turned in; final polish shown in view above is under a wide abrasive wheel. 


the high side because of its higher tensile strength. 

Die radius determines how sharply the flange joins 
the sidewall of a drawn part. If the part needs no 
ange, this is merely the radius on the inner edge of 
the female die. The blank is pulled over this edge as it 
flows inward from the flat to become a cup or box. 
If this radius is too small, the metal breaks. If it’s 
too large, a tendency to wrinkle must be overcome 
by greater restraint on the blank. 

To the designer, die radius is significant when he 
will use a part with its “as-drawn” radius between 
flange and sidewall. This radius should range between 
5¢ and 8t from chromium-nickel stainless or between 
Tt and 15t for chromium stainless. Sharper flange radii 
will probably mean more manufacturing steps. 

The corner radii of a box should be as large as 
practicable if drawing ease alone is the criterion. 
Minimum limits for manufacturing economy lie at 
about 5t for chromium-nickel stainless and 8t to 10¢ 
for chromium stainless. With large boxes drawn from 
thin stock, holding a minimum corner radius of 10 
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per cent box width is a good idea. A designer can 
ease production problems by allowing extra-large 
spherical radii at corner intersections if the function 
of the part permits. 

To take a practical example, let us say that a box 
made of 0.050 in. stock has % in. radii at corners as 
well as between sides and bottom. At 5t, these are 
reasonable for Type 302 stainless. However, if the 
usefulness is not impaired, it would certainly be help- 
ful to let the punch form a 4s or ‘2 in. spherical radius 
at corners. Blending of radii on the punch is a 
“hand” operation. For this reason, extra relief at 
corners should not be permitted unless essential. 

Ironing means die wear. In deep drawing parlance, 
“ironing” is the term that describes working the metal 
between sides of the punch and the interior of the 
die. It occurs whenever the clearance between these 
mating parts is less than metal thickness. Any draw- 
ing Operation that involves ironing is a severe draw. 
The forces required to thin down sidewalls between 
punch and die are tremendous for a high-strength 
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As A DRAW, this top for a Westinghouse 
Drinking Fountain is quite simple; the top to be 


however, the complex requirements of — base of the unit. 


the central part of the piece compli- The part is made from Type 302 
stainless steel 0.049 


following operations: 


cate fabrication since these areas can- 
not be fozmed when the flanges are 
made. A preforming operation is there- 
fore required. 

The rather complex design is nec- 
essary for the purpose the top is 


to serve. The spout of the drinking for a lubricant. 


#z Qs 2125 
t.. 


| 
NS a ? : Trim 
> = 


(at break in curve)” 
PREFORM 


Drinking Fountain Top of 302 Stainless 


for appearance; the side flanges enable 


fitted 


in. thick, in the 


1. Blanks are sheared 18° in. square. 
2. Preform is done in a double-action 
mechanical press. The punch and die 
are of tool steel, and light oil is used 


ee ces ee ee ee ee ee 
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DRAW AND STRIKE 





turned 90 deg and the operation re- 
neatly over the peated, until all four sides are trimmed. 

6. In secondary operations, holes are 
pierced, small boss formed and _ parts 
are buffed. 

There was no alternative but to 
design the piece for rapid action mass- 
production equipment. Because of the 
ductility of both Type 302 and Type 
130, it is possible to do these opera- 


tions without an intermediate anneal. 


fountain must be located in a fairly 3. Flange is trimmed in the flat by However, if a more severe drawing in 
high land area. A gradual slope to a blanking with a conventional die. the preform operation had been re- 
low spot for drainage is also required. 1. Draw and strike is done in a quired or less ductile materials used, 


The rib projection down the center of double-action 
the piece acts as a break to keep the 
area splashed to a minimum. The round- 


ed edges and the corners are required 


material like stainless steel. This is particularly true 
of the chromium-nickel grades that work-harden rap- 
idly and attain extremely high strengths. Details of 
difficulties involved need not be discussed here. 
From the designer’s standpoint, however, one may 
draw an overall conclusion. It is simply that, wherever 
possible, metal thickness of a drawn part should be 
permitted to vary. Stock will be thinned at the punch 
radii and will be thickest at the flange. A box-shaped 
piece will undergo most severe thinning at the spher- 
ical corner radii. Also, the greatest thickness—which 
will substantially exceed blank thickness—will occur 
at the corners near the edge or near the flange. 
Tolerances on dimensions of finished parts must 
reflect the fact that tooling will embody adequate 
clearances to prevent ironing with the thickest blanks 
used. Considerably greater clearances may occur be- 
cause of the tolerance variations in blank thickness. 
Usual shop practice with Type 430 stainless is to 
employ about the same clearances between punch and 
die as that for drawing mild steel. Because hazards 
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mechanical press with 

punch and die members of tool steel. 
5. Skirt is trimmed in the press. One 

stroke is used for each side, the part 


an anneal might have been necessary. 

Engineering and production were by 
Worcester Pressed Steel Co., Worcester, 
Mass. ee) 


of ironing are greater with the stronger 18-8 grades, 
they call for greater clearances in most setups. 

Other forming methods can be combingd with 
drawing. The general rules outlined here have aimed 
at describing parts that can be formed of stainless in 
a single draw. It is recognized that many stainless 
pieces undergo repeated redrawing, with one or more 
annealing operations to restore ductility. These steps 
are quite justified by advantages gained. Secondary 
operations are often necessary. For example, bosses 
or flanged, pierced holes for connections can be 
formed on sidewalls after a box is drawn. Hinge tabs 
can be rolled. Latch lugs can be formed. 

Sometimes a better part can be designed if, at the 
outset, other kinds of operations are contemplated for 
use along with drawing. Such forming methods as 
spinning, rolling of edges, drop-hammer forming, 
flanging, etc., can offer another degree of flexibility. 
Even though they may afford relatively low produc- 
tion rates, the combination of these steps with draw- 
ing frequently solves an overall design problem. 
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THE PROPORTIONS of this typical stain- 
less steel steam table pan suit it for pro- 
duction in either Type 302 or Type 430 
stainless. It is made in a single draw 
after which it is trimmed and the edges 
rolled. Inside dimensions are 9144 x 10% 
in. and stock thickness is 0.046 in.; 


pan depth is 2544 in. 





Punch area is 
about 50 per cent of the blank area. 


Bottom radius is '% in., 





or a generous 










llt. Die radius is only *1g in. or 4¢ 
which makes it the most critical spot 
in the design. The flange is rolled over 
in a continuation of this radius after 
the trimming operation. Amply round- 
ed corners have a radius of 17% in. or 
10t. Flange is 21 per cent of the width 
dimension. The pan is a_ product of 
W ood- 


haven, N. Y. and is supplied by them 







LaLance & Grosjean Mfg. Co., 


as a stock item. 
































Spinning combines with drawing in an interesting 
way. Television tube cones made of stainless are first 
spun to reduce the section of the conical portion, 
which gains stiffness by its shape. The flanges at the 
electron gun end and the picture screen end remain 
full thickness. Subsequent drawing, trimming and 
forming operations complete the part ready for seal- 
ing to glass components. 

Though spinning works well with the non-harden- 
able chromium stainless types, it has less to recom- 
mend it for fabricating 18-8 chromium-nickel grades. 
Because they work-harden, and because they have 
high strength and ductility the 18-8 grades lend 
themselves to operations like stretch forming. Com- 
bining other techniques with drawing—or substituting 
one for another—should always be in a designer’s 
mind while he plans formed stainless components. 

Difficult draws well beyond the limits set forth 
here can be performed with complex equipment avail- 
able today in specialized shops. Hydraulic control of 
pressures and speeds during different parts of the 


JULY 1953 











STAINLESS CONES for metal TV_ tubes 
are made from Type 430. stainless 
in a combination of spinning and draw- 
ing operations. Full metal thickness 
was needed both where the glass view- 
ing screen is sealed and at the small 
opening where the electron gun is se- 
cured. The cone between can be thin- 
ner, 





This combination, impractical in 
stamping alone, is achieved by spinning 
first (left) and then drawing to the 
modified rectangular shape (right). In 
view showing spinning operation, blanks 
are stacked at the right of the ma- 
chine; spun parts removed from the 
machine are stacked at the left. Spin- 
ning cycle of operations is automati- 
cally controlled. EYE} &) 


drawing cycle and elaborate dies, which may include 
rubber pads, extend design limits considerably. Some- 
times it is well to consider subcontracting a difficult 
part to one of the shops specializing in such work. 
Steel producers can help, too. Metallurgists and 
stainless steel specialists of the steel-producing com- 
panies spend most of their time on marginal jobs. They 
get called in on the difficult draws—the near-impossi- 
ble feats. Yet the same kind of experience that these 
people bring to the tough problems can be helpful 
when applied to routine jobs. A steel company repre- 
sentative will always be glad to advise on details of 
design and manufacturing procedure whenever stain- 
less steel parts are to be formed. The modifications he 
is able to suggest may well mean a better design that 
costs less to manufacture. Oo0 


Bibliography. For an annoted list of thirteen articles in 
earlier issues, see bibliography on page 300. 
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Power Factor 
Measurement 


In determining the performance of power equipment 


operated from non-sinusoidal sources such as electric 


rectifiers, measurement of power factor with conventional 


Instruments may give misleading indications. Characteristics 


and principles of operation for usual power factor instruments 


are discussed in Part I; power-factor analysis for 


non-sinusoidal waveform is presented in Part IT to follow. 


E. E. Moyer 
Engineering Laboratory 
INTERNATIONAL BUsINESS VIACHINES CORPORATION 


H. E. Zieman 


Project Engineer, Digital Computer Lab. 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


IN A FIXED RESISTANCE in a simple d-c circuit, the 
power, or rate at which electrical energy is trans- 
formed into heat, may be expressed simply as shown 
at A in Fig. 1, using the readings of the D’Arsonval 
ammeter and voltmeter. The quantity of energy con- 
verted over a period of time is the product of the 
power in watts and the time in sec. 

In changing the power supply from d-c to a-c, the 
resistor will still get hot but both instruments will 
indicate zero, since D’Arsonval movements measure 
average values.* The unit measure of power tieing 
a-c and d-c quantities together is the heat produced 
in a resistor of constant resistance. For a varying value 
of current, the d-c equivalent is that constant value 
which produces the same amount of heat. For a 
sinusoidal a-c current the equivalent heat-producing 
effect is 0.707 of the instantaneous maximum a-c cur- 
rent, defined as the effective or rms value. In a resistive 
a-c circuit B, iron-vane, dynamometer, or thermocou- 


*See “What Do Instruments Indicate’”’ in Evectrican Manuracturinc, Febru- 
ary 1953, page 97, and March 1953 page 86. This two-part article is reprinted in 
full in the 76-page combined reprint, ‘‘Engineering Testing as a Design Tool,”’ 
available for $2.50 on orders accompanied by remittance. See review on page 
232 in this issue. 


122 


ple instruments instead of D’Arsonval type indicate 
heat producing values. 

If the load is partially inductive instead of all re- 
sistive, as at C, the impressed voltage E,.. must be 
larger than in B to maintain the same value of [,,,.. 
If L is pure inductance it will not absorb any energy; 
if r is a pure resistance it will return no energy to the 
system. But the value of E, cannot be measured di- 
rectly; and E,... multiplied by I,,,. includes the cir- 
culating volt-amperes alternately absorbed and given 
up by the inductance L. 

The term “power factor” was conceived® so that 
the power dissipated in the resistive portion of a 
reactive circuit could be evaluated conveniently from 
rms-indicating a-c instruments. It is seldom so stated, 
but this definition implies sinusoidal wave shape for 
both current and voltage. The term power factor is 
merely a fractional multiplying factor applied to the 
rms product of voltage and current to give the re- 
sistive power loss. The value of the multiplier pf de- 
pends on the relative proportions of reactance X and 
resistance r as given by: 


pf 
V24+r 


When values for X and r for a given circuit are not 
known they can be readily determined from simul- 





* The author is indebted to Dr. Sebast of R.P.I. for this logical answer for 
the concept of power faetor 
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FIG. 1—Relationship between indications of voltage, current and power in a simple d-c resistive 


circuit at A, on a-e circuits with resistive load at 
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FIG. 2—Instantaneous and average values of voltage, current and power in the circuit C in Fig. 1 with 
sinusoidal power and current lagging voltage by 60 deg. FIG. 3—Curve of instantaneous values of voltage 
shown in Fig. 2 may be replaced by two components, one in phase with the current and the other in quad- 


rature to the first. 


taneous indications of a voltmeter, ammeter and a 


dynamometer wattmeter, using the relation: 


WW 


In some instances—where skin effect in conductors 
or where hysteresis in iron-cored inductors results in 
acting resistance different from ohmic values—watt- 
meter and ammeter indications are the only means 
of defining effective values of resistance. 

Other methods of measuring power factor include 
the use of a varmeter—an instrument that indicate the 
“watt-less” component instead of the in-phase com- 
ponent of the volt-amperes. Instruments are available 
that indicate power factor directly with movements 
designed to measure the ratio of vars/watts. But 
before discussing the characteristics of these instru- 
ments, graphical methods of presenting power factor 
require some comment. 
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Graphical Presentation. Power in a circuit is the 
product of the current and voltage at any instant. For 
a sinusoidal circuit with current lagging 60 deg with 
respect to voltage, these instantaneous values are as 
shown at A in Fig. 2. For this example where rms 
value of the applied voltage is 141.4 volts and the 
rms value of the current is 0.707 amp the product is 
100 volt-amperes. However, the plot of the instan- 
taneous product values is not constant but pulsates in 
a sinusoidal pattern at twice the supply frequency. 
Peak limits vary between +150 and —50 watts, with 
total power equivalent to a steady value of 50 watts. 

An oscillograph with a “string” galvanometer, in 
which the stationary field is supplied by a current coil 
and the movable field by a voltage coil, will trace the 
power wave form shown in Fig. 2, but will give no 
indication of the average power loss in the circuit. A 
wattmeter with much greater inertia and damping 
will indicate the average value or d-c component of 
this pulsating power, shown as the horizontal line 
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through the sine-wave power curve. 

A sinusoidal wave may be represented by two sinu- 
soidal components with one component displaced 90 
deg from the other; the magnitude of the displaced 
component will depend on the phase angle between 
it and the original wave. The wave form of Fig. 2 may 
thus be reconstructed, as in Fig. 3, with one com- 
ponent E; in phase with the current and another 
component E;, in quadrature. Since E; is lagging 60 
deg the magnitude is 0.5E. The quadrature com- 
ponent, being displaced 90 deg leading with respect 
to E, or 30 deg leading with respect to E, has a 
magnitude of 0.S66E. 

If the instantaneous products of the current and the 
voltage in phase with current are computed and 
plotted, the curve at B in Fig. 3 is obtained. This 
curve is sinusoidal, pulsating at twice the supply 
frequency between zero and 100 watts but has no 
negative values. The average value is 50 watts which 
is in agreement (1)* with the average value of the 
curve in Fig. 2B. Thus the average power indicated 
by a wattmeter is proportional to the product of the 
in-phase components of the voltage and current. 

Comparison of the in-phase product of the two 
curves (Fig. 2B and Fig. 3B). shows some important 
relationships. If the instantaneous product values of 
total watts (Fig. 3B) are subtracted from the simul- 
taneous instantaneous values of total volt-amperes 
(Fig. 2B), the result is the “wattless” power curve 
shown in heavy line on Fig. 4. This curve has no d-c 
component, represents no permanent transfer of power 
to circuit elements, and does not contribute to the 
indication of a wattmeter. 

Considering the time interval t,-t, the total shaded 
area under the curve of total watts represents power 
dissipated in the resistive portion of the series induc- 
tive-resistive circuit. Not all of this power is available 
from the supply source since the area A» under the 
curve of total volt-amperes is only a portion of the 
area A,..The discharge of the inductive element rep- 





* Italic numerals in parentheses apply to references at end of article. 
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FIG. 4—Graphical presentation of the allocation 
of watt and wattless volt-amperes in a_ series 
inductive-resistive circuit. 

A; Power dissipation in the resistor 

Avs Portion of Ay available from supply source 

A; Discharge of the inductive element 

Ay Portion of Ay supplied by inductor 

A; Resistive element receiving power from inductor 

Ag Supply receives power from inductor 

Az Total discharge of inductive element 

As Power from inductive element dissipated in 

resistor 


Ay Charging power absorbed by inductor 


a a 5 A 
200-voits | -Applied voltage E 
100 volt-amp 


- Quadrature 
component of E 


75 volt-amp 
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FIG. 5—Wattless volt-amperes for the same con- 
ditions as in Fig. 4, but with lagging voltage 
and in-phase current. 
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FIG. 6—Top, lagging voltage is replaced by two 
components, one in phase with current and the 
other lagging 90 deg. Bottom, quadrature and 
reactive volt-amperes; d-c component of volt- 
amperes reactive indicates on varmeter. 
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resented by A; provides the missing portion of watts 
dissipation represented by Ay. Thus A; and Ay, are 
equal, but A; is negative indicating that the normal 
receiver of energy is now discharging its energy. 

Stated another way, the difference between the total 
input curve and the total “wattless” volt-amperes curve 
of the inductive element must be the watts dissipated 
in the resistive element. 

In the time interval t,-t,. the resistive element is yet 
dissipating power as represented by A;, the positive 
polarity indicating receiving of power. The area Ag 
representing contribution from the supply is negative, 
indicating that the supply is receiving energy. Thus 
the inductive element is the sole source providing the 
resistive losses as well as the energy pumped back 
into the supply; the inductive element must continue 
to discharge the total area A; of which the surplus 
area Ag represents watts dissipated in the resistor, 
area A;. 

In a similar manner it can be shown that the area 
Ag (when the inductor is receiving energy and is 
being “charged” ) is the surplus of supply volt-amperes 
over the watts dissipation in the resistor. Area Ag 
is equal to areas Az plus Az. 


Reactive Volt-Amperes. In the waveform diagrams 
in Figs. 2, 3 and 4, the wattmeter measures only the 
product producing the d-c component; the wattless 
component had to be computed from the product of 
the current and the component of the voltage in 
quadrature with the current. In Fig. 5, the quadrature 
component from Fig. 3 is redrawn in relation to the 
current, the product computed and shown in relation 
to the applied voltage. This curve of wattless volt- 
amperes is the same as the curve in Fig. 4. 

From this is can be demonstrated that had the 
current been shifted 90 deg with respect to its original 
value the energy product would have a d-c com- 
ponent, and the product of in-phase voltage and quad- 
rature current would have no d-c component. In other 
words, the wattmeter movement would no longer 
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FIG. 8—By phase-shifting the potential coil 90 deg with this 
type of bridge circuit a dynamometer movement will indicate vars 
(volt-amperes reactive). 


FIG. 7—In the conventional dynamometer movement pointer indi- 
cation is produced by torque set up by interaction of the fields of 
the moving and stationary coils. Deflection is proportional to the 
average of the product of the currents in the two sets of coils. 
This General Electric instrument element is typical of the con- 
struction used generally. 


indicate the power component of the watts dissipated 
in the resistor but instead would indicate the value of 
the wattless component associated with the inductive 
element. This is the principle employed by the volt- 
ampere reactive meter or varmeter. 

In practice it is more expedient to shift the applied 
voltage rather than the current to a quadrature posi- 
tion, as shown in Fig. 6. Above, the applied voltage is 
shifted 90 deg and divided into two components, one 
in phase with the current and the other in quadrature 
with the first. Below, the instantaneous values of the 
quadrature and reactive volt-amperes are shown; since 


the reactive product has a d-c component the instru- 
ment will respond. 


Power Factor Instruments. An understanding of the 
principle of operation is important in the selection of 
instruments used in measuring power factor, particu- 
larly on circuits with distorted or non-sinusoidal 
power. In the dynamometer movement, a moving coil 
on a shaft carrying a pointer is placed within the 
field of a pair of stationary coils, Fig. 7. Control 
springs oppose the torque produced by the interaction 
of the fields induced by current passing through the 
moving and stationary coils. 

In an iron-vane movement the moving coil is re- 
placed by a soft iron core, and the core tends to move 
so as to align with the magnetic flux when the sta- 
tionary coil is excited. When restrained by a spring 
the deflection is proportional to the square of the 
current in the stationary coil. If the current is varying 
the deflection is proportional to the average of the 
squares of the instantaneous values of coil current; the 
scale is marked in terms of the square root of the 
average-of-squares value. 

With the dynamometer movement (two sets of 
coils) each field is proportional to the coil current, 
and the torque is proportional to the product of the 
two currents. If the same current is conducted through 
both coils the deflection will be proportional to the 
square of the current; the indicated value on the 
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FIG. 9—By combining a varmeter and watt- 


meter on one shaft with a common current coil 


a “erossed coil’ instrument will indicate power 
factor directly. 





scale is the square root of this squared value. If the 
current is varying the indication will be the average 
of the instantaneous values-squared. Thus, the in- 
strument will indicate the root-mean-square value 
within the frequency range for which it is calibrated. 

Frequency response is limited by the inductance of 
the coils, distributed capacity and multiplier resist- 
ance. When the voltage source is free of harmonic 
content but the current source contains many _ har- 
monics, as in some rectifier circuits, the dynamometer 
instrument responds only to the components of like 
frequency. Products of different frequencies produce 
no d-c component. 

This discriminating property of the dynamometer 
movement is used in one special adaptation (2) to 
analyze complex waveforms for frequency and mag- 
nitude of harmonic components. One coil of the instru- 
ment is energized by a potential of known frequency 
and amplitude; the other coil receives the signal to 
be analyzed. The instrument responds only to com- 
ponents of the selected frequency, regardless of the 
magnitude of other components present. 


Varmeter. Basically, the varmeter is a wattmeter 
movement in which current in the potential coil is 
shifted 90 deg without change in amplitude. Phase- 
shift means may include a large inductance or a ca- 
pacitor, or a “phase-splitter” bridge circuit, Fig. 8. 
With such circuits the potential coil can be adjusted 
to 90 deg at a given frequency, and since the potential 
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coil places a negligible load on the bridge, a change 
in frequency will not result in a change in amplitude. 

An interesting adaptation of an instrument by which 
to calculate power factor from measurements of the 
reactive current component, actual current and volt- 
age is the General Electric load visualizer (3). 


Power Factor Meters. With all instruments so far 
discussed power factor must be calculated from read- 
ings of two or more instruments. Power factor meters 
indicate these values directly and show leading or 
lagging sense. One type uses a cross-coil movement, 
basically a combination of two dynamometer move- 
ments on a single shaft actuating one pointer. In this 
type the same load current goes through both sets of 
stationary coils so they can be combined as shown 
in Fig. 9. The two moving coils are approximately at 
90 deg, with a series resistance in the circuit to one 
coil and a series reactance for the other. Thus the 
combination of the first moving coil and the common 
current coil is a wattmeter element, while the other 
combination is a varmeter. The two elements are con- 
nected to oppose movement of each other and the 
pointer comes to rest at a point where the two torques 
balance each other. The spiral springs thus serve only 
as conductors and not as torque measuring elements. 
Usual scale range is from 0.5 lagging to 0.5 leading. 


Polarized-Vane Instrument. This type, shown in 
Fig. 10, is a direct-reading instrument. A rotating field 
is set up by the potential coil; the current coil magnet- 
izes the rotor, and torque is produced much as in an 
induction motor, until the rotor positions itself to the 
point of maximum alignment with the potential field. 
If current lags the voltage the rotating field shifts 
counter-clockwise and torque on the moving vane 
shifts the vane position until once more the maximum 
rotating field is aligned with the maximum rotor field. 
Scale values usually are from 0 lagging to 1.0 at mid- 
scale and 0 leading; if desired, the scale can be ex- 
tended into the other two quadrants to indicate power 
factor values caused by a reversed direction of current. 

When a polarized-vane instrument is used on single- 
phase supply the rotating field is produced by a split- 
phase network which is adaptable to only one voltage 
range. A potential transformer rather than series re- 
sistance must be employed to extend the voltage range. 
As in varmeters the phase-shifting network is sensitive 
to frequency variations. 


Thermal Converters. These are thermocouple 
bridges, Fig. 11, that supply a d-c potential propor- 
tional to watts or vars to a D’Arsonval movement. Out- 
put is sufficient to operate a recording or telemetering 
device; in addition, the outputs of several converters 
may be added to totalize power from several sources 
(4). 

Essential element in the converter is a thermo- 
couple heated by resistor, and designed so that d-c 
output of thermocouple is proportional to the square 
of the heater current—the basic requirement for an 
rms-indicating device. To indicate watts two thermo- 
couples are used as shown at B in Fig. 11. One couple 
responds to (e + i)? and the other to (e — i)*; when 
the two values are subtracted electrically the net value 
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FIG. 10—Polarized vane instrument sets up a 
rotating potential field while the vane is mag- 
netized by a current coil; vane aligns with maxi- 
mum field indicating power factor directly. 


is proportional to 4 ei. In usual service current and 
potential transformers are used to insulate, transform 
and center-tap current and voltage down to the de- 
sired level for the thermocouple heaters. 

By shifting the phase of the potential circuit 90 deg 
the output is then proportional to vars. Such a means 
has the same frequency limitations already described, 
and it is not common practice to use these devices on 
single-phase circuits. 

The use of thermal converters is more common in 
Canada than here. One well-known company (5) 
produces a thermal converter actuated by a bimetal 
element which positions a pointer. Subtraction of 
torques is done mechanically by two bimetal elements 
on a common shaft. A phase-shifting circuit can be 
used to give direct reading of vars, with the same 
limitations on frequency variation as for the thermo- 
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couple device. Go 8 
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FIG. 11—In thermal converters, current is con- 
verted to heat which is measured by thermo- 
couples giving an rms indication on a D’Arsonval 
movement. By shifting the phase of the potential 
circuit 90 deg the output is proportional to vars. 





Part II. Concluding part of this article to appear in the 
next issue will discuss the problems arising in the measure- 
ment of power factor on circuits with distorted or non- 
sinusoidal waveform. 
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Automation 
Circuits 


In control circuit design, 
the basic problem is tie- 
ing in an automatic part- 
handling system with the 
control cycles of com- 
plex machine tools that 
have automatic work- 
transfer systems within 
themselves. Some modi- 
fications of the latter 
control systems become 
necessary. Furthermore, 
in taking work from one 
machine and delivering 
it to the following one, 
automation equipment 
must rationalize the dif- 
ferent time cycles by pro- 
viding a waiting period. 


Automation 





Click ? 


Details are presented of the electrical control systems 


devised by Ford engineers to effect mechanical transfer of parts 


between automatic-cycle machine tools, with every contingency 


anticipated through limit switches and relays. 


AUTOMATION is the automatic handling of materials 
and parts in process. As used at Ford, automation 
automatically moves the parts into and out of the 
load and unload stations of machine tools or other 
production equipment and at the same time initiates 
the forward machine cycle through simple electrical 
interlocks. Automation also is used to index, position, 
turn or rotate parts so as to line them up for succeed- 
ing operations. 

As an in-process material handling tool, automation 
is not restricted to handling large parts only, but can 
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be used on a wide variety of parts in the form of 
castings, forgings and stampings with substantial 
savings realized. Ford Motor Company turned to 
automation to increase the machine efficiency, con- 
trol rising manufacturing costs and remove much of 
the drudgery and fatigue of factory work. 

Greater production per machine is obtained by 
eliminating inherent delay in loading and unloading. 
The machines are run at full speed nearly 100 per 
cent of time, not considering normal maintenance 
downtime and tool changes. Increased quality is ob- 
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tained by reducing the damage caused by parts 
striking each other. Safety is increased to a high de- 
gree due to the elimination of hazardous handling 
of parts in process. 

Higher maintenance costs are a disadvantage. How- 
ever, as skill in automation design increased, the de- 
tails of the systems have been simplified, construction 
has become more rugged, and preventive maintenance 
has reduced such costs. The specialized nature of the 
equipment is another disadvantage. Every part re- 
quires special consideration because of its size and 
shape. Another related problem is the variation in 
size and shape of the load and unload stations of 
machines in the layout, since they came from many 
different manufacturers. 

In the example of automation equipment for cylin- 
der blocks (see photographs), there are three basic 
types: 

l. Lengthwise shuttle to 
lengthwise with one bar. 
Broadside shuttle to index workpiece broadside 
with two bars. 

Overhead shuttle to index blocks either length- 
wise or broadside as desired. 

The same principles also apply to the handling of 
stampings and forgings between machines. 

The most commonly used power transfer unit is 
an air cylinder, cushioned at both ends. Where the 
work is being pushed up hill, or where the load varies 
with distance, or high-inertia loads like indexing 
tables are involved, hydraulic power is preferred al- 
though the cost is higher because of the added power 
supply in the form of a motor-driven pump and 


block 


index cylinder 


bo 
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Reciprocating automation shut- 
tle bar in right foreground is 


equipped with ratchet fingers 


which extract and transfer auto- 
mobile engine block from one 
machine to another. By this air- 
powered and electrically controlled 
automation equipment, the 180-lb 
casting is moved automatically to 
succeeding machining operations. 
Block on left is being moved on 
broadside shuttle to supply dual 
machine. Selection and feeding of 
blocks to certain machines is de- 
termined automatically by the in- 


terlocking control panel which 


functions like a railroad system 
dispatcher. The control decides 
which engine blocks to feed to cer- 
tain machines, and then sets the 
decision in motion. Limit switches 
(lower center and top) set inter- 


locks and check work position. 


reservoir. Shuttle speeds vary from 1 to 8 ft per sec. 
Hydraulic power is most advantageous for piston 
speeds of 2-3 ft per sec. 

Making the shuttle stroke longer than the part 
movement takes care of workpiece variations and 
allows the piston to develop some pretravel impact to 
break static friction, although with cast iron parts the 
rails become highly polished. Stampings usually are 
self-lubricated with drawing compounds. 

By using air pistons at least 3 in. in diameter, suf- 
ficient volume of exhaust air is available for consistent 
speed control. For longstroke cylinders, dual three-way 
valves are used to allow the shuttle to stop at any 
point of its stroke when the emergency stop button 
is used. At standstill both three-way valves are nor- 
mally open, allowing air to enter both ports simul- 
taneously. This makes the speed control valves effec- 
tive from the first instant of motion. Due to the 
difference in area on opposite sides of the piston, an 
additional regulator is used to reduce the pressure 
on the blind end of the cylinder, thereby creating a 
balance condition and preventing drift or creepage. 
Air cylinder diameter, stroke, mounting and construc- 
tion have been standardized to keep maintenance 
costs and spare parts at a minimum. 

Where transfer speeds become high, motor-driven 
shuttles replace air or oil cylinders. In handling stamp- 
ings in and out of resistance welding presses, for ex- 
ample, movements up to 100 in. in % to 1 sec are 
called for. Here variable-speed d-c motors supplied 
from either M-G sets or electronic rectifiers are em- 
ployed on a reversing cycle. Current-limiting circuits 
hold down torques and two limit switches are em- 
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FIG. 1—Schematic diagram of automation equipment with shuttle normally in returned position. Automation 
cycle: (1) Shuttle forward, (2) shuttle return. FIG. 2 (below, left)—Shuttle forward and return strokes are ef- 
fected through energization of solenoids governing three-way valves at each end of the air cylinder. FIG. 3 (below, 
right)—Elementary wiring diagram of control of automation cycle shown in Fig. 1. 
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To energize panel through MR contacts, “start” button 


is pushed and and is sealed in by an MR contact. Signal 
light shows green. 
Relay CRI governs forward solenoid through two nor- 
mally open contacts. To energize CR1 in automatic cycle: 
AU contact is closed when selector switch is in “auto” 
position 
LS-3 is tripped when part is in machine unload station 


LS-1 is tripped when shuttle bar is in return position 





Return 


LS-4 is released when part is not in machine 2 load 


CR Mach 2 
station 51 ate 
CRX is a relay used to indicate machine / has completed stock 2 
its unload movements ca in load 
CRZ is a relay used to indicate machine 2 is in a position ( <j posnon 

AS A ee ee Oo 
to receive a part Mach 1 
unload 
CR2 is return-solenoid relay which is energized by complete 


tripping 


oe - ape ee weer mane. 1 limi tcl and thereby prevents the machine being started out of cycle 
ee GRR: See Cxeee Sh SAAN, eee ewmenes by pushbutton. Shuttle return limit switch LS-2 has to 


LS-1, LS-3, and LS-4 are bypassed by CRI contact. energize CR2 before machine 2 is started. 


CR-ST is a relay used to provide automatic starting of Manual operation: For push button operation, selector 
machine 2. It is energized by LS-4 and CR2 when part is switch is set on “hand,” closing normally open contacts of 
in load position. It bypasses the pushbuttons on the machine HD. Forward button energizes CR1. 
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FIG. 4—Circuit with shuttle normally in forward 
position. Automation cycle: (1) Shuttle return, (2) 
Shuttle forward. 
LS-3 is closed for return stroke of shuttle 


LS-1 is closed at end of retraction and initiates forward 
stroke 





Direction of flow 


Machine 1 
unload 
Station 


Shuttle cylinder 


Return 
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Start 
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in load 
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CRX 
LS-2 is released in forward circuit when not actuated. 


FIG. 5—Circuit for shuttle normally in center posi- 
tion. Automation cycle: (1) shuttle return, (2) shut- 
tle forward, (3) shuttle return to center. 


LS-5 is added to stop shuttle at center position. 
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ployed at the end of the forward stroke, one to slow 
down, the other to stop the shuttle. 

Where a fixed stroke is feasible, constant-speed a-c 
motors have been employed, powering an intermittent 
chain drive. Turntables are driven by a-c motors 
through Geneva indexing mechanisms, using cams and 
limit switches for stopping and starting. 

The time allowed by the machining operations or 
machine cycle dictates the average transfer speed that 
the automation power unit must be designed for. 
Where this average speed is high, pretravel accelera- 
tion and deceleration become critical factors. Since 
the part may be transferred by mechanisms powered 
by air, oil, a-c motor, d-c variable-speed motor, or 
a-c motor with clutch and brake, the problem at hand 
must be analyzed to utilize the most efficient and 
economical power medium. 

As the result of many design studies and the build- 
ing of some pilot models for try-out, all of the power 
units used on Ford cylinder block machining auto- 
mation are air operated. Air-powered mechanisms 
have some inherent acceleration factors due to com- 
pressibility of the air. Control circuits utilizing back- 
pressure flow controls, cushioned cylinders, and pres- 
sure regulators have been designed to give excellent 


JULY 1953 


Boe DRE GAL OPO Se LI 5 OSE 


control where the load is primarily one of friction. 

By the use of calculated acceleration and decelera- 
tion rates, a part may be moved quickly from station 
to station without danger of losing contact with the 
simple pusher bars or carriages and with minimum 
pick-up shock when pretravel is necessary. It has 
also been found that accurate final location can be 


accomplished without the use of special stop mech- 
anisms. 


Electrical Control Systems. The success of auto- 
mation between two or more productive machining 
or process operations depends upon a properly de- 
signed electrical control. A signal system, usually by 
means of limit switches and relays actuated by the 
part in process, indicates to the automation control 
panel that parts are in position to be moved by the 
mechanism and that all transfer bars from machine 
tools and equipment are in a position that will not 
interfere with the movement of the part. 

To accomplish this, it is necessary that an inter- 
lock be established to indicate that the machine or 
equipment is in the clear; also that this condition will 
be maintained even though there may be some delay 
in the completion of the automation cycle. For most 
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machine tools, this usually requires an interlock at 
both the loading and unloading stations. The machine 
loading station limit switch must indicate that the 
space is empty and that the transfer bar location will 
permit the loading of the empty station. When the 
empty space has been loaded by the automation 
equipment, the limit switches must indicate that the 
part is in the proper location, that the automatic 
transfer mechanism is in the clear, and if the machine 
tool is operating in automation cycle it will cause the 
next cycle of the machine to start. 

The design of many machine tools dictates that there 
may be three stop-start points in a cycle. One would 
be the point selected for pushbutton operation of sin- 
gle machining cycles. The second point may be that 
caused by the part remaining in the interlock un- 
loading station. The third would be that caused by 
the lack of a part in the loading station. These con- 
tingencies must all be considered, and with the use 
of limit switches mounted and wired integrally at 
strategic points, the actuation of the automation power 
units are controlled. 


Additional Control Components Required 


A basic problem in interlocking an automatic work 
transfer unit with automatic-cycle machines ahead 
and behind is that these machines are frequently sup- 
plied by different manufacturers, each of whom has 
designed his own electrical control circuits with little 
or no thought given to automation methods. For ex- 
ample, few machine tools have been equipped with a 
limit switch to indicate that a part is in the unload 
station. When automatic unloading methods are used, 
this switch becomes a requisite. Electrical indications 
are also required as regards the load station of the 
forward machine. A relay should be included to in- 
dicate that the load station is in a position to receive 
a part. Also a limit switch should be provided to in- 
dicate the part is properly loaded. 

If these provisions are made after the machine and 
panel are installed in the line, considerable rework- 
ing of the control circuit and panel is required. The 
inherent disadvantage and expense of field reworking 
is apparent. The additional electrical control equip- 
ment must be located wherever space permits, rather 
than in a group as is most desirable. Subsequent 
trouble-shooting by electricians becomes hazardous 
due to the confused nature of the additions. Mounting 
additional limit switches on the load station is often 
difficult because mounting provisions are not avail- 
able and other devices occupy the most suitable 
space. It is rarely possible at such time to mount 
switches in the most desirable locations, resulting in 
unreliable operation and unsafe working conditions 
for maintenance personnel. 

The basic automation contro] system illustrated in 
Fig. 1 uses a pneumatic piston for shuttle transfer 
by ratchet action, controlled by forward and reverse 
solenoid valves in the air lines as shown in the air 
control circuit, Fig. 2. There are four limit switches 
and associated interlocking relays. Two limit switches 
sense the position of the shuttle bar and one each 
governs loading and unloading of work in the ma- 
chines. The elementary wiring diagram of the elec- 
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trical control scheme is shown in Fig. 3, with de- 
tailed cycle description beside it. Fig. 3 and 4 illus- 
trate diagramatically modifications of the basic system. 

The control circuit incorporates Ford policy on 
safety previously described.* Both sides of limit 
switches are used for indication and relay actuation. 
Solenoids have normally open contacts in each oil 
lead and they are protected by fuses in each line in- 
dependently of the remainder of the control panel, 
which is isolated by “start” relay contacts. As a further 
protection against solenoid malfunctioning, ground in- 
dicator lights are included. 

In the basic system, with the shuttle normally in 
return position, and selector switch in “automatic,” 
after the start button energizes the panel, the first 
movement of the shuttle should be forward. To assure 
that everything is in the clear, four limit switches and 
three relay contacts are put in series with the forward 
solenoid relay. One limit switch indicates the shuttle 
is fully retracted, another that the loading station is 
clear in the receiving machine, that the machine being 
unloaded not only has placed a part in position on 
automation but that any holding clamps or stops are 
clear. Interlocks from the automation relays must pre- 
vent the machines from making a transfer cycle within 
themselves while the shuttle is moving forward. 


Cooperation Needed to Extend Use 


To quote John McDougall, of the Ford Manufac- 
turing Staff, who spoke before the Westinghouse 
Materials Handling Conference last October: “The 
future of automation, to a great extent lies in the 
hands of top management of industry, and the manu- 
facturers of machine tools, material handling and 
process equipment. If the following program is car- 
ried out, the future of automation will be assured: 

1. Continue to develop machine tools, material han- 
dling, and process equipment, taking into account the 
full significance of automation. 

2. Develop closer coordination with the purchaser 
of machine tools and equipment. 

3. Obtain closer cooperation among the various 
builders of machine tools and equipment. 

4. Spread information on the subject to groups not 
now actively working on automation as a definite 
program. 

5. Develop additional sources for the design, build- 
ing, and installation of automation. 

There are several industries in the country today 
that are completely automatic. The future will cer- 
tainly find more. A trend has developed, the possi- 
bilities are clear. It is a matter of continued and 
increased management attention, engineering study 
and coordination to keep the trend going and to 
extend it for the benefit of all.” ooo 


* “Design of Safe Control Circuits,” 
page 130. 


Evecrricat Manuracturinc, April 1952, 


Bibliography. For earlier articles in this series on auto- 
matic assembly see the list published in May 1953, page 
104, and “Automatic Assembly of Electronic Equipment” 
in this issue on page 97. 


@ @ @ To secure one reprint copy of this article without charge, 
circle No. 121 on card in the Reader Inquiry Facility, page 237. 
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Variety of automation devices serving cylinder block machining lines at Ford Cleveland Engine plant 


. Lengthwise shuttles, 
broadside shuttles and a turntable perform automatic transfer movements through various machine tools. Limit switch LS-1 


indicates that part is in position on broadside shuttle; LS-2 indicates transfer bar is in forward position 


(back position 
limit switches out of sight), while LS-3 stops automation unit when part is in place on machine. 


Automatic turntable integrates two shuttles at right angle 
to each other on automation equipment for cylinder blocks. 
The table is driven from a continuously running motor The shuttle transfer of an inline drilling machine has just 
through an electric clutch-brake. This device indexes 90 deg delivered a cylinder block casting to the tilting device 
clockwise. Lengthwise shuttle at left takes priority over which rotates it 90 deg to permit horizontal drilling of 
broadside shuttle in foreground. When block is on turntable, master holes, then returns block to upright position for 
LS-1 is actuated to start indexing, LS-2 is actuated when further movement by automation. Limit switch LS-1 is 
shuttle bar is not clear of turntable, while LS-3 is actuated tripped by part on last automation station, while LS-2, 
by part until clear of turntable. Table does not rotate located on the machine, starts the drilling machine transfer 


when empty. cycle when the block is fully tilted. 


This tilting device is also part of Ford automation—the 
automatic handling of parts between machining operations. 
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Logical 
Spring 


‘Tolerances 


Rule-of-thumb and traditional tolerance tables 


for length variations are replaced by a nomograph 


based on a study of actual machine capabilities. 


7 <. Clarke, Assistant General Manager 
Hunter Spring Company 


VARIATION in a specific characteristic of a manufac- 
tured product—length, resistance, weight, color—de- 
pends on both the inherent process capability and the 
degree of process control. Assuming that control of 
the process is entirely effective, variations in the 
characteristics of the product are then determined 
only by process capability. These normal manufactur- 
ing variations may be either smaller or larger than 
the specified maximum permissible variations, called 
tolerances. 

If normal variations are smaller than specified toler- 
ances, an acceptable product is manufactured without 
any difficulty. On the other hand, special manufac- 
turing methods are necessary if normal variation in 
a characteristic exceeds tolerances. Either additional 
operations must be performed or 100 per cent inspec- 
tion and sorting is required to select only those pieces 
within limits. In either case, the manufacturing cost 
is increased. 

It is clearly most economical for the engineer to 
specify tolerances either equal to or greater than nor- 
mal manufacturing variations whenever possible. One 
of the primary reasons for uneconomical, unnecessarily 
small tolerance specifications has been the engineer’s 
lack of information on normal variations. 

In the manufacture of compression springs, for 
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example, the typical manufacturing steps are, (1) coil 
on an automatic spring machine, (2) heat treat, (3) 
remove set, and (4) grind ends. Coiling is the source 
of greatest variation in the manufacture of compres- 
sion springs. In the coiling process, a fully-hardened 
spring material is first severely cold-formed and then 
springs back elastically to its final size. Small differ- 
ences in tool motion can produce greatly magnified 
variations in coil diameter and free length, the two 
characteristics of compression springs which are most 
affected. 


Variation in free length is without question the most 
troublesome to precision spring manufacturers, and 
the spring characteristic which varies the most is the 
one which designers want to vary the least, since free 
length so largely affects load-at-length. Therefore, 
prior knowledge of actual variations in the free length 
of compression springs is valuable to both the spring 
designer and the manufacturer. 

All spring manufacturers have long recognized that 
free length variation of compression springs depends 
on the flexibility of the spring itself. Flexibility of a 
compression spring is a function of both spring index 
(ratio of mean coil diameter D to wire diameter d) 
and the number of active coils per unit length. Pub- 
lished charts on free-length tolerance failed to reflect 
any knowledge of the source of variation in free 
length. Although all spring manufacturers used _ bas- 
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FIG. 1—Tolerance on free length based on machine capability 
and material variations as a function of spring index and pitch. 

Table I—Free-Length Tolerance Table I1—Later Standard Table of Tolerances 
Standards of Twenty Years Ago Recognized the Importance of Spring Index 
Length, in. | Tolerance, in. | Tolerance, in. for Index of 

o- 1 | sta Ye Length, in. | over 10 

23 | le i 

Dun 5 % 2 to 
1 to 2 
ee, ce a ee 2- 4 
5- 8 fa 4~ 7 
8-12 | “% 7-10 
12-18 Ae 10-15 
a= - |—— —-- 15-20 
18-24 % 20-30 
24-30 Y 30-40 
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FIG. 2—Effect of variations in yield-point strength 
on springback and free length. 


ically identical coiling equipment, there was wide dis- 
agreement on standard spring tolerances. It is no 
wonder that spring designers were confused and fre- 
quently arbitrary in specifying spring tolerances. 

Twenty years ago, the standard tolerances in Table 
I were the best the spring industry could offer. Al- 
though the effects of spring index D/d and coils per 
unit length N/h were recognized, the table considers 
only increments of free length H. Our company was 
guilty of using it, even though we knew it to be en- 
tirely illogical. Some recognition was later given to 
spring index as shown in Table II. However, differ- 
entiating only between indexes above and below 10 
was little improvement. Still later, the tolerances in 
Table III accounted for both spring index and coils 
per unit length with a few values of each. However, 
note how the tolerance values change uniformly in an 
apparently arbitrary manner. Although other such 
tables have since been published with some values of 
index and active coils per unit length, all have a 
common fault: tolerances are given in steps or brack- 
ets, even when presented in graphical form. 

The nomograph in Fig. 1, on the other hand, gives 
continuous free-length tolerances for compression and 
open-wound extension springs with any combination 
of spring indexes between 1 and 30 and coils per unit 


Table 111—Current Stepped Tolerance Table 
Based on Pitch and Index 


Free-length tolerance, in. per in. for Index of 


Pitch, 
coils per in. i 4 8 12 


.020 .040 
.030 .050 
.040 .060 
.050 .070 





.030 
.040 
.050 
.060 
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length between 1 and 100. Initial machine capability 
studies in the development of this nomograph began 
20 years ago. The nomograph was first used in the 
Hunter Inspection Department in 1934 and has never 
been revised since. 


Three sources of variation in free length are the 
coiling machine, wire material, and tool setting. 
Human error is responsible for improperly adjusted 
tools. Variations in tool setting are external and 
superimposed on inherent machine capability and 
are, therefore, not considered here. The wire material 
characteristics which contribute to free-length varia- 
tion are out-of-roundness of the wire, coil set, and 
changes in diameter and yield point. While the first 
three material characteristics are occasionally trouble- 
some in manufacture, variation in yield point of the 
wire material is by far the cause of the greatest varia- 
tion in free length. Feed-roll wobble, the operation of 
the cam mechanism, the finger tool motion and the 
pitch tool motion are all common sources of free- 
length variation in the coiling machine. 

Initial investigation began in 1932 with this basic 
assumption: that variations in free length produced by 
all these sources were of the same nature as those 
caused by variation in yield point of the wire material. 
The original nomograph was based on a theoretical ex- 
pression which assumed that all free-length variation 
was produced by the equivalent of a 10 per cent 
variation of the yield point in shear of the spring 
material. 


Variation in free length is proportional to variation 
in pitch, the axial distance between coils of the spring. 
Spring pitch is produced by the pitch tool, which 
separates all coils so that after the nominal amount 
of springback the desired pitch is obtained. Assuming 
a maximum variation in yield-point of 10 per cent 
from S,, to S,, on the stress-strain curve in Fig. 2, 
the shear stress in a given piece of wire moves up 
line A as the coils are forced open by the pitch tool. 
When the yield point is reached, the wire material 
relaxes along the line B at some stress within the 
range S,, to S,,. Springback occurs along the line C 
and the wire sets at a strain between d,, and d,., 
being largest for the smallest yield-point stress. Being 
proportional to strain, the actual pitch after springback 
varies in a similar manner. 

A testing program was initiated at the Hunter 
Spring Company in order to compare measured varia- 
tions with those indicated by the original nomograph. 
Groups containing 50 to 200 springs each were drawn 
from each of several hundred different production 
runs and the free-length variation was recorded for 
each spring in all groups. These groups represented 
a large variety of combinations of wire diameter, coil 
diameter, number of active coils and free length. 
Each group consisted of springs drawn in succession 
from the coiling machine. In this manner, the time 
interval during drawing of the group was small so that 
the effects of gradual machine drift were minimized 
in the test result. Therefore, the recorded variations in 
all the groups—a total of some 20,000 springs—very 
nearly represented the inherent capability of the 
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machine in coiling springs from standard spring wire. 

For each group, spring index D/d and number of 
coils per inch N/H were calculated and recorded. 
Test data were then plotted on the original nomograph 
to evaluate the goodness of fit, and the nomograph 
was adjusted wherever necessary in order to rep- 
resent actual test values throughout the entire range. 
During the next few years additional data on free- 
length variation in many more groups of springs 
verified the adjusted nomograph. 

In 1940, the coiling department began to control- 
chart long production runs, where formerly the coil- 
ing machine operator was responsible for maintaining 
nominal free length. Control-charting involved re- 
cording the average free length and range of free 
length of a group of five springs taken from the 
machine at regular intervals (usually every half hour) 
for the detection and correction of machine drift. It 
was found that free-length variation in the control- 
charted runs were very close to the values predicted 
by the nomograph, while variation in uncontrolled 
runs was consistently larger. 

In 1943, when it has been validated by nine years 
of production experience, the nomograph was first 
used to evaluate the performance of coiling machines. 
When a coiling machine fails consistently to produce 
springs within free-length variations indicated in the 
nomograph, capability tests on the machine are made 
to determine the sources of abnormal variation. In 
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FIG. 3 (Left)—Portable test 
table used to measure coiling 
machine performance. This 
test is set up to record excur- 
sion of feed roll. 


FIG. 4 (Below)—Section of 
tape record for test shown in 
Fig. 3. Small piece of metal 
lodged in feed roll wire groove 
was causing variations § in 


spring tolerance. 


Caused by piece of metal inwire groove 


ence soe SNE ae et nna ae 


addition to predicting potential machine breakdown 
and avoiding unnecessary rejects, the machine capa- 
bility tests made it possible to separate variation due 
to the machine and to the material itself. 

To permit faster and simpler testing of machines 
during normal production runs, a compact, portable 
test table was developed. In Fig. 3, the test table is 
being used to record the excursion of the top front 
feed roll of a Torrington spring coiler. The section of 
tape record in Fig. 4 shows that, in addition to an 
oscillation produced by feed-roll wobble, there is a 
sharp pip representing a rapid movement in the wire. 
Investigation revealed that the pip was produced by 
a small piece of metal imbedded in the wire groove 
(finally detected only with a 15-power microscope). 
After the metal was removed, the pip was no longer 
detected. 

Other tests performed with the portable test table 
include measurement of the motion of pitch tool, coil- 
ing point, cam rollers, wire-feed cycle, and the rela- 
tive timing of tools. The results of such test led to 
finding and correcting the causes of machine and 
material variations which can be separated in con- 
trolled tests. Machine variation has been reduced by 
design improvements based on knowledge of machine 
capability. OOO 


@ @ e@ To secure one reprint copy of this article without charge, 


> No. 122 on card in the Reader Inquiry Facility, page 237. 


137 








DESIGN TRENDS 


Timing Devices for Standby Diesel Plant 


Portable Radio With Printed Circuit 


Analog Computers Simulate Aircraft Flight 


Tandem Speed Reducers Simplify Mill Drive 


Measuring Blast Pressures 


Focusing Aircraft Searchlights 


and many other subjects 





NEW 
DEVELOPMENTS 
AND IDEAS 
SELECTED AND 
INTERPRETED 
FOR DESIGN 


ENGINEERS 





Timing Devices for Standby Diesel Plant 


THE INSTALLATION of standby diesel- 
driven electric generators, Fig. 1, is 
one means used by the Bell System to 
guarantee uninterrupted operation of 
chains of radio relay stations. These 
plants automatically start up to de- 
liver emergency power for telephone, 
radio and television repeater circuits 
whenever there is an outage on local 
utility lines. Standby capacity ranges 
from 20 to 60 kw. 

The automatic controls, Fig. 2, for 
these plants were designed by Bell 
Telephone Laboratories and built by 
the Western Electric Company. Since 
repeater stations are normally unat- 
tended and many are in isolated loca- 
tions, it was necessary to provide 
more elaborate controls than needed 
for commercial standby power sup- 
plies. For example, six timing devices 
are employed in supervisory circuits. 
Three of these are motor driven tim- 
ers and the remaining three are of 
the thermal type. 

To keep the engine from starting on 
a temporary voltage dip that can be 
taken care of by the battery reserve 
a starting delay circuit is included. 
This incorporates a thermal time-delay 
relay that requires the low voltage 
condition to persist for a predeter- 
mined length of time. After this delay, 
the engine is started, but does not 
assume the station load until after a 
warm-up period to improve engine 
operation. This period is regulated by 
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the motor-driven engine warm-up 
timer. During this interval, the station 
load is carried by storage batteries. 

At the end of this time the load 
transfer is made by a fast operating 
contactor. Designed to require elec- 
trical power only when transferring 
the load, this contactor remains me- 
chanically locked in position until 
energized from the motor-driven hold- 
over timer. This design avoids inter- 
ruptions of standby power that could 
be caused by momentary restoration 
of the utility supply. When normal 
service power is again available after 
a failure, the engine continues to 
carry the station load for a predeter- 
mined time to insure that the normal 
voltage condition is not temporary. 
Unless the engine has been running 
for some time, it will operate long 
enough to raise its temperature and 
thus prevent undue condensation di- 
lution of crankcase oil. At the end 
of this period, the fast-acting con- 
tactor again operates to connect the 
commercial power supply to the load. 
The engine then stops and the circuit 
is in readiness for the next power 
failure. 

A simplified block diagram of the 
essential features of the control sys- 
tem is shown in Fig. 3. In case of 
trouble, safety devices stop the en- 
gine before damage is done. If the 
speed becomes too high, oil pressure 
too low, or cooling solution too hot, 


controls are arranged to stop the set 
and also transmit alarm signals to a 
contro] center. If the engine should 
fail to start during the cranking pe- 
riod, cranking is stopped after a pre- 
determined period by an _ overload 
relay with thermal time delay to avoid 
complete discharge of the starting 
battery. This is a separate storage 
battery with a rectifier to keep it in 
a fully charged condition. Similarly, 
if the heavy initial inrush of starting- 
motor current persists—as it would, 
for example, if the bearings seized— 
the attempt to crank the engine is 
discontinued by another thermal over- 
load relay so as to avoid damage to 
the starting motor. Signals are also 
given to indicate power failure, to 
show when the engine set is carrying 
the station load and to warn that the 
fuel supply is becoming low. 

To be sure that the engine sets are 
in condition for reliable starting, ar- 
rangements are provided for testing 
them each week. This may be done 
remotely from the maintenance cen- 
ter. For this purpose, a remote-start, 
motor-driven timer is provided. At a 
signal from the maintenance center, 
the timer closes various contacts in 
proper sequence to simulate operation 
during a power failure. The power 
plant starts, goes through its regular 
power failure cycle, restoring the load 
to commercial service upon comple- 
tion of the cycle. 
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Fig. 2—Western Electric Company as- 
sembles controls into these cabinets. 
Units are for floor mounting. (Bell 
Telephone Laboratories photo) 


Since they are installed in unheated 
rooms, the engine sets may be ex- 
posed to temperatures as low as —20 
F. Tests at that temperature have 
shown that positive and reliable auto- 
matic starting requires a 2500-watt 
thermostatically controlled heater for 
the cooling liquid solution. The ther- 
mostatic switch used with this heater 
is set to cut off the heater when the 
cooling liquid is 80 to 100 F, and to 
turn on the heater at 60 F or lower. 

Emergency arrangements are made 
to stop the engine by a switch at the 
engine or from the control panel. 
Switching provisions are also in- 
cluded to transmit normal service 
power directly to the load circuits, 
and to remove the service power from 
the control circuits during periods of 
repair or maintenance. OOO 


Portable Radio 


IN CONJUNCTION with the expansion of 
the printed circuit program at Ad- 
miral, it was decided to include a 
small, compact, battery operated port- 
able in the present line of sets. Ad- 
vantages of using printed circuits over 
conventionally wired metal chassis 
were weighed from both engineering 
and production standpoints. The de- 
cision to use a printed circuit was 
largely influenced by the success 
achieved with earlier construction of 
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Fig. 1—Hercules diesel-electric 20-kw power plant for standby service. Com- 
pletely automatic auxiliary power plants of similar design have been built with 
capacities up to 170 kw. 
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Fig. 3—Schematiec of control circuit. Six timing devices are used to 
supervise operation of the power plant. 
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With Printed Circuit 


a five tube a-c/d-c table model radio 
set in which printed circuit techniques 
were first proven useful. 

Cost was perhaps the most impor- 
tant consideration in the overall pic- 
ture. In the earlier model, figures 
were available which proved that a 
set could be produced at a saving in 
labor and material. Unfortunately, no 
figures could be obtained to give a 
fair comparison of the costs of pro- 
ducing the proposed unit against the 


conventionally wired model. It is gen- 
erally considered though, because of 
the compactness of personal size port- 
able radios, that they are more difh- 
cult to produce on an assembly line. 
Space factors involved are, in general 
more to be considered in a portable 
since the direct aim is toward mini- 
aturizatiion. 

It was with a view toward more 
rapid and efficient production that the 
portable circuit was designed. Time 
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Conductive pattern is a copper-laminated paper-base phenolic with a 
photo-etched pattern on one side. Leads are soldered by dip method. 


and motion studies indicate that our 
efforts were rewarded with a produc- 
tion design that is not only more uni- 
form in its final state, but one also that 
affords greater ease in handling by 
production operators. Such considera- 
tions as wrist motions, amount of tool 
handling, orientation, etc., were stud- 
ied. Countless solder operations were 
eliminated by utilizing a dip solder 
technique. Photo-etching, perforating 
and processing our own circuits added 
still additional savings. 

Electrically the unit is more than 
comparable to a metal chassis of the 
same type. One of the true tests of a 
well engineered set is the comparison 
of lab and production measurements. 
Periodic checks on production sets 
have consistently shown very excellent 
results. 

Included in the considerations for 
design of the portable were the rec- 
ommendations of the new Civil De- 
fense “Conelrad Plan.” Briefly, what 
was desired was a small unit, battery 
operated, which could be tuned to 
one or both of two frequencies to be 
used in case of national emergency. 
Certain performance requirements 
were stated in the plan which were 
equalled or bettered in the new unit. 





New portable radio with “CD” emer- 
gency bands marked on dial has a 
printed circuit chassis with improved 
performance and lower cost over a 
comparable wired chassis. 


Some of the actual design difficul- 
ties encountered in the project were: 
shielding, layout of both components 
and conductive patterns, and adapta- 
tion of standard components to printed 
circuit use. The absence of any great 
amount of metal made shielding most 
difficult, particularly around the i-f 
tube circuit, and a_ considerable 
amount of time was spent in the re- 
design of this section. Ground cur- 
rents and junctions between the vari- 


ous ground and B legs were some of 
the trouble makers which were over- 
come by variations in circuit layout 
including the addition of shielding 
lines and the use of areas of solid 
copper foil. 


Single-Sided Board 


Many tests were conducted using a 
variety of conductive pattern layouts, 
using both single and double-sided 
copper-laminated XXXP_ paper-base 
phenolic. Final design makes use of 
a single-sided circuit board with the 
conductive pattern layout designed in 
such a manner that it requires no ex- 
ternal cross-over connections. This was 
considered a fortunate occurrence, 
since material and processing costs are 
much less for single sided boards than 
for those using conductive patterns on 
both sides of the base material. 

The use of standard components 
required little adaptation, since leads 
of the resistors and condensers could 
be placed through holes in the board 
and either flattened or turned over 
for mechanical security. Slight revi- 
sions were made on i-f transformers 
and oscillator coils to permit them to 
be snapped into the board plug-style 
without further processing. 

Day-by-day improved versions of 
printed circuitry are being engineered 
at Admiral and applications are rap- 
idly becoming evident. Our program 
is designed to complement and make 
progress in complete accord with the 
U. S. Signal Corps’ “Autosembly” 
technique, concerning the saving of 
manpower and material.°® 

Engineers responsible for the de- 
velopment of this portable were: Rob- 
ert Calcut, for circuit layout, drawing 
and processing; John Anderson, elec- 
trical engineer; and Donald Gaertner, 
project engineer. Ood 


*See “Printed Circuit Assemblies by Automatic- 
Machine Systems,’”’ in ExvecrricaL MANUFACTURING, 
March, 1953, page 106. Also bibliography of 14 an 
notated references in June, 1953, page 346; and 
editorial in this issue on page 85 


Analog Computers Simulate Aircraft Flight 


AN ALL-ELECTRIC SIMULATOR for the 
200-passenger Douglas Globemaster, 
one of the world’s largest military 
aircraft, has been completed by the 
Electronics Division of the Curtiss- 
Wright Corporation.. Just as in the 
simulators built previously for smaller 
planes, the new apparatus includes a 
complete and accurate duplicate of 
the cockpit of the ship it represents. 

Every control device, instrument, 
indicator, lever and switch installed 
in the actual Globemaster can_ be 
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found in the simulator. However, in- 
stead of being connected to engines 
and control surfaces, the simulator 
equipment feeds into four analog 
computers through a_ network of 
servomechanisms. 

The cockpit never leaves the 
ground, nor does it move or gyrate. 
So complete is the simulation effect, 
however, that crews in training have 
a perfect sensation of actual flight. 

Partly this is the result of realistic 
sound effects, which permit the crew 


to hear the noises of engines and 
propellers—and the sound of wheels 
hitting the runway as the simulator 
is brought in for a “landing.” All 
sound effects, including those result- 
ing from failure to synchronize pro- 
pellers accurately in a two- or four- 
engined aircraft, are produced elec- 
tronically. Also contributing to realism 
are the feel of the stick and wheel, 
the readings of dials and signals and 
the appearance of the cockpit. Since 
the simulator is intended for instru- 
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View of instructor’s compartment shows trouble console 
(left), radio aids panel and three flight recording charts. 
Round chart shows where pilots have been flying during 
airport approaches. Narrow overhead chart shows glide 
path during ILS or CCA landings. Chart at far right is 
course recorder, used during cross-country trips. 


ment training, all window glass in the 
cockpit is obscure. 

When a pilot in training advances 
the throttle and pulls back on the 
stick, he hears the engine noise in- 
crease to a’ roar and sees the pointers 
on several hundred instruments begin 
to move. The “flight” is completely 
under his guidance. Any movement of 
the operating controls is immediately 
reflected in the readings of the in- 
struments. 

Just back of the cockpit and sepa- 
rated from it by a curtain is the in- 
structor’s compartment which con- 
tains all radio aids equipment and a 
trouble console. Radio aids devices, 
to which are connected course and 
glide path recorders, provide a means 
of accurately reproducing radio range 
signals and other navigational signals. 
In addition, ILS and GCA (instru- 
ment landing system and _ ground- 
controlled approach) are included. 

The trouble console permits the 
instructor at will to add emergencies 
to any flight routine. These can in- 
clude fires, mechanical failures of 
many sorts, wing and carburetor icing, 
propeller and engine troubles, land- 
ing gear failures, and the like. The 
simulator can thus reproduce in per- 
fect safety to personnel and equip- 





Curtiss-Wright 
Dehmel simulator is an actual nose 


Housing for the 


section of the Globemaster purchased 
from the airplane manufacturer. 
Panels are removed to reveal some of 
the wiring and servo apparatus. Sev- 
eral of the electronic computer cabi- 
nets are visible at the right. 


ment many emergencies that would be 
too dangerous to try in actual flight. 

One of the innovations in this lat- 
est simulator is the method for vary- 
ing the feel (resistance to movement) 
of the control wheels and levers. This 
is done by means of torque motors 
that load the control mechanisms with 
forces calculated by a computer. 








General view of interior of electronic flight simulator shows 
one of the instructors, foreground, at trouble console and 
four-man flight crew. Pilot and co-pilot are at usual posi- 
tions on flight deck. Check pilot is on high seat. Flight 
engineer’s station is at right center. Instructor can add a 
variety of flight emergencies to test pilot skill. 


This computer receives signals re- 
lated to each of the variables that 
affect control feel in flight—wind di- 
rection and velocity, airplane speed, 
angle of attack and trim. These are 
resolved and translated into propor- 
tional forces by the torque-motor 
servo systems. Damping effects, con- 
trol surface inertia, control boost fail- 
ures and movement of the ailerons 
and rudder are accurately felt. 

The performance curves of the en- 
tire airplane are set into the analog 
computers in the form of precisely 
wound potentiometers. Any shape of 
curve, linear and non-linear, can be 
represented. 

The power supply is completely 
regulated and self-contained, contain- 
ing interlocks, time delay circuits, 
overload relays, breakers, and fuses 
to provide full protection and to as- 
sure complete sequence of “power on” 
procedure through automatic action. 
Power required is a 230-volt, three- 
phase, four-wire, 60-cycle feeder line. 

Assembly of the unit is simple 
since it has been fabricated in seven 
sections which bolt together. Each is 
a separate mechanical unit with its 
own permanent wiring and cable 
harness. Disconnect plugs unite all 
inter-section cables. ooo 


Tandem Speed Reducers Simplify Mill Drive 


ONE ADJUSTABLE-SPEED 712-hp motor 
drives all ten roll passes in a new 
and compact electric weld tube mill, 
built by Herr Engineering Company, 


JULY 1953 


Warren, Ohio. The mill produces tub- 
ing by forming flat stock, welding 
joints, burring seams and sizing the 
tubing in one continuous operation. 


Six roll passes are in the forming 
section and four in the sizing section. 

Featured in the drive system are 
ten Cone-Drive speed reducers, one 
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of which is coupled directly to the 
rolls of each pass. These reducers 
employ double enveloping gearing 
with characteristically low center-to- 
center distance between pairs. 

Inside the cast iron housings of the 
0.85 hp, 20/1 ratio reducers are two 
worm gears mounted on single-ex- 
tended output shafts, above and be- 
low a worm. These shafts are con- 
nected by means of flexible couplings 
to the upper and lower rolls of the 
rolling units. The worm has a double- 
extended integral shaft, by means of 
which the speed reducers are con- 
nected in tandem. 

Power is supplied to both banks of 
speed reducers from a single drive 
motor. Since each gear box has three 
output shafts operated by one input 
shaft, torque is transmitted through 





the reducer to both rolls and to the 

input shaft of the next reducer. 
The tandem arrangement is simpler 

than many other types of mechanical 


Measuring Blast Pressures 


Frank Massa, Director 
Vassa Laboratories, Inc., Hingham, Mass. 


THE PROBLEM of making accurate 
measurements of sound pressure at 
higher levels has generally required 
much specialized skill together with 
the use of appreciable amounts of 
auxiliary electronic equipment. A 
newly-developed, wide-range meas- 
urement standard, Fig. 1, permits 
simple, direct, accurate measurement 
of sound levels and blast pressures 
without the use of any auxiliary 
equipment other than a conventional 
vacuum tube voltmeter. A voltage is 
developed at the end of a 20-foot 
cable which is a precise replica of 
the sound pressure to which the in- 
strument is exposed. 

The active sensing elements is stiff- 
ness controlled instead of inertia con- 
trolled, by employing an assembly of 
crystal plates whose resonant fre- 
quency is above the frequency range 
of shock waves. As shown in Fig. 2, 


the small flange near the active end 





Fig. 1 — Stiffness-controlled pressure 
gage developed by Massa Laboratories, 
ean be used directly with a vacuum 
tube voltmeter to accurately measure 
steep-front sound intensities. 
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permits easy mounting of the struc- 
ture into openings through the walls 
of conduits or chambers within which 
sound pressure measurements are de- 
sired. 

Each microphone is adjusted to a 
sensitivity of 5 microvolts dyne,cm*, 
a value chosen so that a conventional 
vacuum tube voltmeter, such as a 
Ballantine Model 310A which reads 
a-c voltages from 100 microvolts to 
100 volts, will read sound level di- 
rectly from 100 to 220 db. If a “times 
ten” multiplier is used, the sound level 
range then becomes 80 to 200 db, cor- 
responding to a sound pressure range 
with an upper value equivalent to 
about 30 psi. This is well beyond the 
range where most electro-acoustic and 
other light diaphragm type structures 
fail and will permanently injure a 
human being. 

The electrical impedance of the 
microphone, including cable, is ap- 
proximately 500 mmf which means 
that the effective low frequency range 
of the instrument is determined by 
the magnitude of the impedance to 
which the microphone cable is con- 
nected. If the instrument is attached 


woll of chomber --~. 





Fig. 2—Suggested method of mount- 
ing the blast gage with cork or felt 
isolation. 


Input and output shafts 
of speed reducers on 
mill drive are joined in 
series by flexible coup- 
lings. In effect. the 
worm shafts of the six 
units are a solid connec- 
tion between motor and 
rolls. Four additional 
reducers are used in 
another section of the 


machine not seen here. 


transmission that could be used _ to 
drive ten sections from a single source. 
All rolls operate under uniform con- 
ditions of speed and torque. © 0 O 


directly to a voltmeter circuit with an 
input impedance of 2 megohms, the 
response of the instrument will be 
down 3 db at 160 cycles and will be 
reduced at the rate of 6db/octave at 
the lower frequencies. If the input 
impedance of the measuring circuit is 
20 megohms, the cut-off frequency is 
reduced to 16 cycles. 

Acoustic impedance is virtually in- 
finite over the entire frequency range 
of 20 cycles to 20 ke. This means that 
the structure will not disturb the 
sound field that exists in the region 
before the microphone is introduced. 
The electro-mechanical system of the 
new microphone is stiffness controlled 
over the entire frequency range which 
means that the instrument will make 
accurate reproductions of transient 
pressures such as occur in shock 
waves or explosions. 

Among some of the uses that have 
been made of this new instrument 
are: 

High Level Sound Pressure Meas- 
urement. By analyzing the sound pres- 
sure field, it is possible to gain con- 


Stffness controlled blast gage 


indication 





o Pressure 


1 1 10 100 
Time, millisec 


Fig. 3—High frequency response is 
required for a gage to measure the 
steep wave front largely responsible 
for blast damage in gun fire. 
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EFFICIENT IN TEMPERATURES 
e e FROM =—85° TO 500° F. 


Electrical Insulating Tubing and Sleeving 


MEETS MIL-I-3190 CLASS ‘‘H” SPECIFICATIONS 


A combination of Varglas Sleeving made with continuous 
filament glass yarns and Silicone High Temperature Resin. 
Varglas Silicone is the only Class “H” insulation with these 


features: 


FLEXIBLE from 500° to —85° F in some grades. 

RESISTANT to flame, moisture and fungus, abrasion, 
acids, mild alkalies. 

DIELECTRIC PROTECTION up to 7,000 volts depend- 


ing on grade. 


AVAILABLE IN 10 COLORS, where required at no 


extra cost. ar 








In addition to our regular line of : Me ad 

Silicone sleeving and tubing, 
we also make Varglas Silicone 
treated tying cord and lead wire. 


VARFLEX Sales (@o.. Yue. 


309 N. Jay St.; Rome, N. Y. 
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siderable insight into the behavior of 
turbine blades, gear teeth, and pro- 
pellers. 


Muffler Design. Microphones in- 
serted into various chambers and con- 
necting channels of an experimental 
muffler quickly and directly measure 
the effect on performance caused by 
varying the sizes of the chambers and 
the sizes of the connecting orifices. 


Jet Engine Test. The use of mul- 
tiple microphones that do not require 
any preamplifier now greatly reduce 
the cost and time for making such 
tests. The precision of the measure- 
ments is also much greater due to the 
possibility of simultaneously record- 
ing the several pressures throughout 
the system. 


Shock Wave Propagation Studies. 
This work now becomes experimental- 
ly very simple. A series of micro- 
phones placed along the wall of 
tube has been employed for measur- 
ing the characteristic of a shock wave 


as it progresses along the tube. 

Withstanding Gun Blast. A prob- 
lem that often concerns military equip- 
ment is to withstand gun blast. Equip- 
ment designed to withstand a given 
gun blast pressure, measured by me- 
chanical gages recording average 
pressure would often fail at a lesser 
indicated blast pressure from another 
type gun or explosion. The high-fre- 
quency range of the new microphone 
was able to show the steepness of the 
wave front of each type of blast. It 
was found that the rate of change of 
pressure in the region below 1 milli- 
sec, Fig. 3, gave true information con- 
cerning the destructive force of the 
blast. 

In a specific example telephones 
and loud speakers were being devel- 
oped that would be blast proof in the 
vicinity of large guns. A blast test 
chamber was designed for synthesiz- 
ing gun blast explosions with the 
pressure, as measured by means of a 
conventional type of inertia-operated 


pressure simulating the actual 
field pressure as determined by the 
same gage in the vicinity of the gun. 
But equipment which withstood the 
laboratory blast chamber test failed 
sometimes during the first round 

actual firing where the recorded pres- 
sure was identical. When blast meas- 
urements were made with this new 
microphone, large differences were 
found between the pressure gener- 
ated in the test chamber and by the 
actual gun. These differences were 
primarily in the steepness of the wave 
front which the inertia-type gage was 
too sluggish to indicate. The actual 
gun fire in this particular instance was 
generating wave fronts in which the 
full pressure was established in a 
fraction of a millisecond whereas the 
blast chamber building up _ its 
pressure at a very much slower rate. 
The damage to the equipment was 
being caused by the steepness of the 
wave front more than by the mag- 
nitude of the pressure. . Po 


gage, 


Was 


Focusing Aircraft Searchlights 


Probe is designed as heat path 


rather than heat resistor 


AN AUTOMATIC FOCUSING device for 
improving the simplicity and reliabil- 
ity of Naval aircraft searchlights has 
recently been developed at the Na- 
tional Bureau of Standards. Carbon 
are lamps have been used See 
for these searchlights, but since the 
carbons are consumed at an appreci- 
able rate, it has been necessary to 
develop elaborate mechanisms to in- 
sure stable operation. Such mecha- 
nisms provide for striking the are, 
maintaining an arc of correct length 





How the anti-submarine searchlights 
are installed in position under the 
wing of a Navy patrol plane. (Photo 
from Navy Bureau of Aeronautics) 
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(or current) and maintaining the tip 
of the positive carbon (the effective 
light source) at the focal point of the 
optics 1 system. In antisubmarine war- 
fare the light is used for 
of 42 min in any one 


a maximum 
action and a high 
degree of sti ibility is re quired. 

method of focus con- 
trol, known as probe control, is based 
on a device that senses the position of 
the positive tail fame of the arc. The 
tail flame is well defined in the region 
close to the carbon and is fixed in posi- 
tion with respect to the carbon tip. It 
is highly ionized and has fairly steep 
voltage gradients at its boundaries. 
The position of the tail flame, and 
consequently the tip, can be sensed 
readily by a probe of a suitable con- 
ductive material placed near an edge 
of the tail flame. Ample energy is 
available to operate a conventional 
relay of moderate sensitivity. 

As used in the past, probes have 
generally been rods of highly refrac- 
tory conductive material such as tung- 
sten or carbon. Excellent focus control 
was attained but all the materials 
tended to melt, evaporate or burn. It 
was necessary to replace the probes 
periodically and to check adjustment 
frequently. 

The new NBS probe control is de- 
signed to avoid heat deterioration, and 
consequent adjustment and replace- 
ment. Instead of refractory materials, 


The present 


ELECTRICAL 


copper of the highest practicable ther- 
mal conductivity is used for the probe. 
The design aim was to conduct the 
heat away as rapidly as ~~ 
rather than attempt to find a probe 
material that could withstand the high 
temperatures. In addition to rapid heat 
flow of the material, the probe is de- 
signed with considerable bulk to per- 
mit heat flow in three dimensions. 
The final form of the probe is that 
of a thick disk electrically insulated 
from the rest of the positive carbon 
drive mechanism. The positive carbon 





This view shows the experimental NBS 
probe in action with the lamp lit. The 
probe senses the highly-ironized posi- 
tive tail flame of the arc. The negative 
tip can be projecting through the re- 
tracted douser. 
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enables you to meet new control specifications 


\ FOR without changes in frame drawings using... 


ADAPTABILITY | 
GUARDIAN. 








Imagine the flexibility made possible at the design, modification and 
retrofit stages by standard spacing of mounting bracket holes which 
permits complete interchangeability of these highly reliable new 
Guardian Aircraft Relays. This is the way to meet new control specifi- 
cations with no changes in frame drawings. Dimensions vary only 
between back plates and terminals on face plates. 


The complete interchangeability(on the same mounting base)of this 
new line of Guardian Aircraft Relays allows for constantly chang- 
: ° : : 200 Ampere 
ing power and performance requirements. Units range from single Guanine 
pole, single throw (time delay available)to four pole, double throw ee ee 
contact combinations, with ratings from 10 amperes to 50 amperes 
at 28 v., D.C. All sealed in accordance with MIL-R-6106. Weights: 
from 7.5 ounces to 20.8 ounces. 





The interchangeable feature of these Guardian Aircraft Relays is an 
important contribution to adaptability of equipment design, so 
essential in these days of constantly changing control characteristics. 
For replacing relays after assemblies get under way, or for aircraft 
maintenance and modernization, these interchangeable Guardian 
Aircraft Relays are a practical ‘“‘must’’! Write for Bulletin 1 A R. Interchangeable 


10 A 4 P.D.T. 
NOTE THE PRECISE ALIGNMENT OF MOUNTING HOLES! ge 


ae vat 





25 Amp 10 Amp 10 Amp 10 Amp 10 Amp 10 Amp 50 Amp 10 Amp 10 Amp 
>.P?.D.T. 3 P.D.T. 4 P.D.T. S.P.D.T. 2 PD.t. 3 P.D.T. $.P.D.T. 3 P.D.T. 2 P.D.T. 


Specify from Guardian's complete range for every advantage of quick interchange! 


GUARDIAN W ELECTRIC 


1627-H W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN {NDUSTRY 
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Aluminum Die 


THREE ALUMINUM DIE CASTINGS form 
the housing for the new “V.P.” 
Edison Voicewriter which includes 
about 20 other aluminum parts, con- 
sisting mostly of die castings plus a 
few pieces formed from sheet. About 
the size of a 9 by 12 in. book and 
less than 2% in. thick, the new unit 
weighs only 12 lb complete with 
microphone and power cord and can 
easily be carried in a brief case. 
During the preliminary 
the design, a number of different 
materials were considered. Aluminum 
die castings were chosen because their 
use greatly simplified the design of 
the new unit, according to Carl Otto, 
New York industrial designer, whose 
organization designed the machine. 
Since the unit is a completely new 
design rather than a redesign of an 
older unit, the designers had com- 
plete freedom in both arrangement 
of parts and choice of material. 
Since compactness was one of the 
primary considerations, it was impor- 
tant that the housing also serve as 
the structural support for the various 
parts of the mechanism. It was also 
desirable that the housing have an 
attractive finish which could be ap- 
plied easily and economically. Alumi- 


stages of 


Castings 


feeds through a central hole in the 
disk. The upper edge of a recess milled 
out of the front edge of the disk, serves 
as the effective probe tip. The massive 
probe also acts as an obturator, or 
barrier, for shielding the positive drive 
mechanism from the radiant heat of 
the arc. 


Are mechanism of the searchlight 
showing the positive head at the left 
and the ribbed NBS 
both carbons are 
douser”’, a finned copper 
cylinder that conceals the afterglow of 


probe in the 
center. 


Tips of 
covered by a “ 


the carbons to minimize counterattack 
after searchlight action. When the are 
is struck, the douser retracts toward 
the negative head. 






Use of aluminum contributes to light 

& 
weight and compactness of the new 
“V.P.” Edison Voicewriter. 


num die castings can be designed 
with the necessary strength by pro- 
viding suitable reinforcing ribs and 
bosses on the inside; they have ex- 
cellent dimensional stability; they re- 
quire a minimum of machining; and 
they have smooth surfaces which 
readily accept a wide variety of fin- 
ishes. The result is an attractive, eco- 
nomical and rugged housing which 
provides the necessary protection for 
the delicate mechanism inside. 

The two largest die castings which 
together make up a major part of the 
housing are finished on the outside 
with a smooth baked lacquer in a 





The NBS obturator-probe has prac- 
tically no thermal inertia and functions 
satisfactorily for the brief periods re- 
quired of such se sarchlights. Since the 
probe completely surrounds the posi- 
tive carbon, its operation is reliable, 
even when the arc itself becomes un- 
stable. Arc instability can result from 
defects in carbons or from chipping 
at the positive carbon tip during strik- 
ing. Such instability interferes with 
accuracy of focus in any system, and 
in the case of former optic al systems 
may result in complete loss of control 
and damage to the are mechanism. 
With the new probe, control remains 
effective throughout any unstable peri- 
od, although there may be some re- 
duction in accurac V. As soon as stabil- 


ity is re ‘stored, the control functions as 


es 


accurately as initially. 


in Dictating Machine 


These two aluminum die castings form 
the major part of the housing and also 
serve as the structural support for the 


various parts of the mechanism. 


warm neutral gray tone. The die cast- 
ing forming the subpanel of the unit 
where the controls are located is given 
only a high polish. Aluminum thus 
contributes to the over-all “de-luxe” 
appearance of the unit as well as to 
its utility. Ci 


Figure of Merit Basis for Selecting Casting Resins 


SYSTEMATIC METHODS for selecting 
and evaluating casting resins have 
been developed at Stanford Research 
Institute in connection with its Ad- 
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vanced Electronic Components Tech- 


nique Program. 


The three principal applications for 
circuit and 


casting resins are (1) 


ELECTRICAL 


component immobilization, high- 
voltage insulation, and (3) moisture 
protection. Resins grouped in these 


three categories have been classified 
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are Adlake Mercury Relays 


Today, ADLAKE Relays are increasing efficiency and 
assuring dependable operation in timing and control 
circuits in many of the most exacting installations in 
industry! They are saving money by doing—year in 
and year out—the jobs that conventional relays can 
do in an uncertain manner at best! 


For instance, ADLAKE Relays have proved their ability 
to stand up under the most adverse conditions of tem- 
perature and moisture. Their time delay characteristics 
are fixed and non-adjustable . . . normal line voltage 
fluctuations or ambient temperatures from —38.8° to 
200° F. have no material effect on these characteristics. 


Yes, in chick incubators or diesel locomotives . . . wher- 
ever sensitivity and dependability are required .. . 
ADLAKE Relays can be counted on. Send for complete 
Relay catalog today ... The Adams & Westlake Com- 
pany, 1168 N. Michigan, Elkhart, Indiana. In Canada, 
write Powerlite Devices, Ltd., of Toronto. 


EVERY ADLAKE RELAY IS TESTED— 
AND GUARANTEED—TO MEET SPECIFICATIONS! 


Cdlcks) 


saving money for American Industry? 





Type 1040-44 ADLAKE Relay... available with time delay 
or load features and either normally open or normally closed 


Jove ewe Ata & Westlake <omras 


Established 1857 * ELKHART, INDIANA « New York « Chicago 


Manufacturers of ADLAKE Hermetically Sealed Mercury Relays 


1953 
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A, B, and C in a casting resins selec- 
tion chart (Table 1). The method of 
classification and evaluation is shown 
by Tables II, III and IV. Ranges of 
values for each of the five properties 
used as criteria are divided into ten 
groups and assigned an _ increasing 











































Table I—Casting Resins 
Selection Chart 





Class end resin 


Application | (trade name)” 
Circuit and com- A 
onent immo- —§_ 4. Stycast (Emerson 


ilization 


2 : & Cumming) 
(Specific require- . Epon RN-34 
ments as below) (Shell) 


. GRX-71 (Gree:.- 
leaf Mfg. Co.) 

. AN-5 (National 
Bureau of Stand- 
ards) 

. Paraplex P-43 
(Rohm & Haas) 
6. Selectron 5000- 
5200 (Pittsburgh 

Plate Glass) 

7. NBS (National 
Bureau of Stand- 
ards) 

8. Resin 40 (Emer- 

son & Cumming) 


A-1 
High-temperature | 1. GRX-71 
application 


> Ww WN 


uv 


A-2 
High-dielectric 1. AN-5 
strength 
A-3 
Low loss 1. NBS 
2. Stycast 
A-4 
Low-dielectric 1. Stycast 
constant 9. AN-5 
3. NBS 


Low-moisture 1. NBS 
absorption 





High-voltage 1. Stycast 
insulation 9. AN-5 
3. Kriston (B. F. 
Goodrich) 
| 4. NEL-177 (Rohm 
& Haas) 
5. RLS-3869 (Min- 
nesota Mining) 
6. E-C 10c—10cm 


(Emerson & Cum- 


ming) 
[ 
Moisture protec- 1. Stycast 
tion 2. Epon RN-34 
3. AN-5 
4. NBS 


® Source: All charts reproduced here (Tables 
1-1V inclusive) have been arranged from 
data provided by Stanford Research Insti- 
tute. 

> The best resin (or resins if they are equally 
good) for each specific requirement in 
Classes A-1 to A-5 were selected from the 
group in Class A. 


figure of merit for improving char- 
acteristics as shown in Table II. 
Twelve resins out of approximately 
100 were selected on the basis illus- 
trated by Table III. The 12 selected 
materials are classified in the casting 
resins selection chart (Table 1). O00 





Table 11—Casting Resin 
Figure of Merit Chart 


(Based on Properties of Cured Resins) 








Dissipation factor (at 10° cps) 
0.41 end up 
0.10 —0.40 
0.076 —0.10 
0.051 —0.075 
0.026 —0.050 
0.011 —0.025 
0.0051—0.010 
0.0011—0.005 
0.0005—0.0010 
0.0001—0.0004 














CoO eO4H4OUhWN— 


a 





Dielectric constant (at 10° cps) 
4.60 and up 
.01—4.50 
. 76—4.00 
.51—3.75 
. 26—3.50 
-10—3.25 
- 76—3.00 
.60—2.75 
-10—2.50 
.00—2.00 





“NNN WWWW 
| OWUsBNOUaWn- 


oe 


Dielectric strength (volts /mil) 


100— 149 
150— 199 
200— 249 
250— 299 
300— 349 
350— 399 
400— 499 


COMWNKUaWrn— 


800—1000 


as 


| 
| 


Heat-distortion (deg C) 


69 or below 
70— 79 
80— 89 
90— 99 
100—119 
120—139 
140—159 
160—179 
180—199 
200 and up 


OCOOMHWKOUaWn- 


a 


Moisture absorption (per cent 
increase of weight of stand- 
ard sample) 


1.00—2.0 
0.81—1.0 
0.61—0.8 
0.41—0.6 
0.31—0.4 
0.21—0. 


-— Or 
bse 
oo 
-_vi 


oo 


o=o=- 
CUM WAUaWwn- 


Pd 
- oO 
— 








Property used as criteria and Figure 
range of values of merit 





ELECTRICAL 


References 

See “Cast Resin Embedments of 
Circuit Subunits and Components,” 
A. E. Javitz, ELECTRICAL MANUFAC- 
TURING, Sept. 1941, p. 103. Also page 
97 in this issue. 





w css ~~ - o~ 
ei-°? > Si & 
ad |e ~ ~~ 
o |s2y 
= & .on 
Sm 
« 222 2 
on _- 2 
£ 23s < 
=» |8ot £ 
Si503s| +«-&5 
o) SE ~ ££ OS c 
aw osm BO ° 
SsS= UeSecs £ om 
Piosgpe 25222 wm a 
= 9 c= c Us t< © 6 
= | 3-? ovvk : 5 
oC 2 > srr a 8 = & 
2 = SS 3 ® 
3 Sst! aygyss 2 
= (see | =e ees = 2 
S tto Bss3o u 3 
> ot w —s— om > ° a 
w 8st QQaQL > 5 
oe le =— 
o Q2atk rointw a = 
a 
. 2 
Ss =) ~ 
Oo VU 
c 
a 5 2 is 
oo =e 
= c o c 
a Sitvz= |28/,2 
© = sob | os | £3 
=a a ~a0 |>2\ 30 
o Q ‘SEE |\2£2/|29 
EK <i yg 8 E |} Pf) Og 
se” is ts 









Figure of merit 
9 
8 
10 
1 
9 
37 


| 





€ 
“a 
Vv 
ce 
uo 
© 
oe 
wn 
So 
VU 
Ss 
oe 
os = pe 
Ssi2\2.2 = 
=» © cin | 
a oun tno 
c 
we = | 
° 5 
ov 
tee | 
3 | 
Pz | 
u < > 
—_ = 
oF 2 
3 ot 
st es U 3 
- & 8 m “6 
ou = Be 
ss ive vu e. Af! > 
a v = 
he s 7. o2 
me oO ~~ 
Ssiyli des 8 
U © $ — - Oo ° ~~ 
> ~ > & 
Z2é@\2|S T3we s 
a = ~ €£ 9S 
9 » 2 €& & 6 
So oa o © 89 0 w 
~n ° = 2 2 2 
- v0 a & “es 
| a. c ° 
>. 2 2 » 
> 3553 5 
ee 2s sak 2 
o 2ee33 = 
= BGaoagTL 
- Kaa tw 


| 





MANUFACTURING 


FASTEST THING IN FASTENING S® 


emir 
cars, stoves, refrigerators 


Attaching clock movement 


to plastic case over 
D-shaped stud 


Solenoid Caps 


Oven Filaments 
to oven liners 





_ NEW Tinnerman Push-On SPEED NUTS® | ——  —— 


NEW C12000 Push-O 


»-. for wide range of applications SPEED NUTS 


...are one-piece, self-lock- 
ing,spring steel fasteners. 









— PRICE SAVINGS AVERAGE 25%! Start by hand...zip down 
over integral studs, rivets, 
; ss tubing, ils, any un- 
e@ Tinnerman, originators of Push-On type eat ae bite lock 
SPEED NUTS, offers this new C12000 Series at on on hardest 
° e ° surtace: ~ 
substantial savings! Large volume, high speed 


production, plus years of engineering and 
manufacturing experience make this economy 
possible! These new lightning-fast Push-Ons are 
available in a complete range of popular sizes, with rust- 
resistant finish, for round, D-shaped or rectangular studs. 





A unique feature, exclusive with Tinnerman Push-Ons, is Send today for copy of Greater Savings 
an m& J 8 3 s Lm - 
i - ility i i duction Samples! Write: TINNERMAN 
their use over D-shaped studs where removability is desired. dactien Hamplen Wine Toe aan 
: ° Cleveland 1, Ohio. Jn Canada: Dominion 
Call or see your Tinnerman representative for full, cost- Sontenann Lid. Homiienn, Gutedie. in 
i ; 7 ° Great Britain:Simmonds Aerocessories, 
saving information about these new, low-priced Push-On Ltd,, Treforest, Wales.In France:Aeroce: 
7 ssoires Si s, S.A.—7 rue Henri 

type SPEED NUT brand fasteners. a toy ne 


Barbusse, Levallois (Seine). 


MORE THAN 8000 SHAPES AND SIZES 


JULY 1953 
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DESIGN TRENDS 





ee ee 


Fig. 1—Electronic analytical control unit, one of eleven 
units making up the new IBM Electronic Data Processing 
Machines Type 701. Operator panel shown here is the con- 


trol center for the computer. 


Richard W. Figgins, Staff Designer 
Sundberg-Ferar, Detroit 


DEVELOPED Primarity for use by 
major scientific and research organ- 
zations, the new Type 701 Elec- 
tronic Data Processing Machines de- 
signed by IBM engineers is composed 
of eleven compact and connected units 
less than one-quarter the size but 25 
times as fast as the IBM Selective 
Sequence Electronic Calculator it re- 
places. The new machine is capable 
of performing calculations at 16,000 
operations per sec with electronic 
storage of data by means of magnetic 
tape, cathode ray tube, and magnetic 
drum. Components include storage 
units, reader and recorder sections, 
printer, punched card recorder, con- 
trol unit and power supply. 

Industrial design efforts were di- 
rected toward providing a crisp, func- 
tional and scientific appearance for 
nine component covers with special 
emphasis on control panel organiza- 
tion for operational efficiency. Sund- 
berg-Ferar, industrial design consult- 
ant to IBM, was brought into the 
picture at the early planning stage, 
working with G. H. Kress, manager 
of the IBM industrial design depart- 
ment. In the design of the production 
models, the complete cooperation of 
the IBM engineering staff under the 
direction of J. A. Haddad was an 
important factor in successfully apply- 
ing good industrial design to a prob- 
lem of this magnitude. 

For the planning stage, IBM engi- 
neers had outlined a preliminary con- 
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‘ig. 2—Main control panel was appearance designed by 
grouping all the control components into three zones de- 
pending on function and accessibility. Note switches pro- 


tected from accidental operation by the guard ring. 


Appearance Design for a Computer 


trol panel layout which provided for 
all the required components needed 
for operation. This preliminary layout 
was discussed at length with IBM 
engineers to learn the functions of the 
panel components and the relation- 
ship one to another. The result of 
this meeting was the establishment 
of a set of definite requirements along 
with the limitations which had to be 
considered in designing the panel. 

For the second stage, design for 
production, efforts were directed to- 
ward two objectives, organization of 
the panel according to the functions 
of its various parts, and the place- 
ment and spacing of the various parts 
to satisfy human engineering and aes- 
thetic requirements, such as zoning, 
reach and accessibility. To achieve 
these objectives, the panel was di- 
vided into three zones. 


Se ee 


& & | © & & ©) Lo) 4 | kevs and 


9e v0 Yo 





ELECTRICAL 


Into Zone | at the bottom of the 
panel was placed all the switches and 
lights frequently used in normal oper- 
ation. The location of these component 
switches was based on human engi- 
neering requirements, with careful 
consideration given to such factors as 
operator reach, repeated use, and 
spacing. Function and operating pro- 
cedure determined just where each 
component would be placed on the 
panel. For example, the “start” but- 
ton used only once for each mathe- 
matical problem, was placed at the 
left. Since this zone also contained 
switches that could destroy a problem 
if depressed or moved accidentally, 
a guard ring was designed and this 
also served as a decorative contribu- 
tion. Two keyboard-type snap-action 
switches were also designed into the 
guard ring to provide maximum pro- 
tection. 

Main operating keys 
were 2-position — tele- 
phone type which were 
modified to accept the 
backplates. 
This keyboard arrange- 
ment was designed to 
provide for both ease 
of operation and_ uni- 
fied appearance. 


(Continued on page 290) 


Fig. 3—Problem in de- 
signing the power con- 
trol panel was in inte- 
grating standard meters 
of different sizes and 
shapes. 
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Sprague, on request, now will pro- 


vide you with complete application 
engineering service and assistance 
for optimum results in the design 
and manufacture of components 
using Ceroc High-Temperature 
Magnet Wires. 


EXPORT FOR THE AMERICAS: SPRAGUE ELECTRIC INTERNATIONAL LTD., NORTH ADAMS, MASS. 


HIGH TEMPERATURE 
magnet wires 





CLASS 


If your problem is the design of reliable miniaturized 
electrical equipment, investigate the size and weight 
savings possible with Cero¢ Magnet Wires. 


Ceroc Magnet Wires operate at temperatures well 
above the 180°C limit for Class H insulation, because they 
have a base insulation of a thin, flexible ceramic material. 
No other wire uses this patented construction! 


For operation at 250°C, Geroc ST (Single Teflon) and 
Ceroc T (Double Teflon) have a tetrafluoroethylene over- 
lay. Both have been used successfully up to 350°C in 
short-time military applications. Ceroc 200 for 200°C 


application has a silicone |coating on the ceramic to 
facilitate winding. 


Not only does the construg¢tion of Ceroc Magnet Wires 
permit very high current densities, but it also results in 
better cross-over characteristics in windings than those 
obtainable with all-plastic insulated wires. 


For engineering data on Ctroc Magnet Wires, write on 
your business letterhead to} the Sprague Electric Com- 
pany, 307Marshall Street, oath Adams, Massachusetts. 


ENLARGED CROSS-SECTIONS OF CEROC MAGNET WIRES 


on 
Sicree 
Single Double 
Teflon Teflon 
Overlay Overlay 


CEROC ST CEROC T 






Ceramic 
Insulation 






CEROC 200 


PIONEERS IN HIGH TEMPERATURE MAGNET WIRE 


or Sa iti 
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NEW COMPONENTS 


AND MATERIALS 


For further information on any item reviewed 


in this section, circle item number on postcard in 
Reader Inquiry Facility, or write direct to the 


manufacturer giving ELECTRICAL MANUFACTURING 


as the source for your inquiry 





ELECTRONIC RELAY IS SENSITIVE TO RESISTANCE CHANGES 


NEW ELECTRONIC RELAY is_ highly 
sensitive to resistance changes and 
can be varied by a stepless dial. Re- 





SILICONE-RESIN-BASE FINISH FOR APPLIANCE USE 


NEw FINISH is said to have many of 
the surface hardness and durable qual- 
ities of porcelain without porcelain’s 
brittleness. New baking enamel, Nu- 
belon S can be used on kitchen and 
laundry appliances, and other appli- 
cations. It is claimed to overcome the 
natural tendency of organic finishes 
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lay may be used to start or stop a 
fractional-horsepower motor directly 
when a contact-making ammeter, volt- 
meter, or watt-meter reaches a re- 
quired meter reading. Other uses in- 
clude liquid-level control, sorting of 
small parts, and operating of lights, 
solenoids, and contactors wherever 
there is sufficient change in the re- 
sistance of a circuit. 

Two SPDT contacts permit control 
of independent systems, and a simple 
jumper change sets the relay for nor- 
mal or reversed operation. Selection of 
the most favorable relay operating 
point is facilitated through a sensi- 
tivity dial located on the front of the 
unit. The dial may be remotely con- 
trolled from as far away as 500 ft, 
and may be locked when set. 

Power requirements are 115-230 
volts a-c, 50-60 cycles, and should 


to lose flexibility with increase of sur- 
face hardness and resistance to abra- 
sion, and conversely, the loss of sur- 
face hardness with an increase in 
flexibility. Its color retention and one- 
coat toughness make it a_ suitable 
white appliance finish. 

According to tests, finish resisted 


not exceed 10 volt amp. Contact 
rating is: inrush 30 amp, carry 10 
amp, break 10 amp on normally closed 
contacts and 5 amp on normally open 
contacts. The break inductive load for 
125 volts d-c is 0.2 amp normally 
open, and 0.1 amp when normally 
closed; for 250 volts d-c, it is 0.1 amp 
when normally open and 0.05 amp 
when normally closed. The time de- 
lay, depending somewhat on the dial 
setting and the external resistance 
value, is rated at 5 milli-sec, minimum. 

The relay enclosure is both weather 
resistant and dust tight (NEMA Type 
III and V), making it suitable for 
both indoor and outdoor installations. 
The enclosure measures approximately 
10 x 6% x 4% in. General Electric 
Co., 1 River Rd., Schenectady, N.Y. 


Circle No. 1, Reader Inquiry Facility, page z 


staining of dyes, including mustard 
pigmentation, lipstick, coffee and fruit 
acids. No appreciable corrosion re- 
sulted after fog tests of 20 per cent 
salt water solution for 4,000 hr at 95 
F. The new coating is said to be more 
expensive than current standard bak- 
ing enamels and requires curing at 


ELECTRICAL MANUFACTURING 
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\ When you have a well engineered radio to start with... 
and then dress it up with a handsome cabinet of 

Chicago Molded Plastics . . . the result is something to 
3 shout about. And that’s what folks are doing right 
SYLVAN IA’S | / now... plenty of shouting about Sylvania’s new 
ake | a | Catalina Portable Radio. It has genuine beauty . . . sleek, 
ae ss NEW “ 4 smart, stylish, in a half dozen eye-catching color 
i ee es = | combinations. It has strength, too . . . molded of sturdy 
‘ heat- and impact-resisting polystyrene. And it’s designed 
and engineered for economical mass production .. . 
and easy assembly. 


This Sylvania job is a particularly fine example of 
plastics molding . . . yet typical of all Chicago Molded 
jobs. We set high standards here . . . and live up to 
them. We have the know-how that comes with 34 years 
of successful experience . . . plus the facilities for fast, 
economical molding of all plastics materials. 





+a Ss vA G | Perhaps you are considering the use of molded plastics 
eee in your product. If so, you’ll find it a good idea to talk 
pee. | things over with a Chicago Molded engineer. Just write, 
wire or phone. There’s no obligation. 


CHICAGO MOLDED 


PRODUCTS CORPORATION e. 


1024N. KOLMAR AVENUE - CHICAGO 51, ILLINOIS 





Member, Committee on Large Plastics Mouldings, SPI 
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Durakool 


STANDAR 


of Quality, 
Durability and Life 








Years of trouble-free per- 


formance on the most diffi- 
cult of assignments have won 
top recognition for Durakool 
Mercury Tilt Switches. High 
temperatures, fast cycling 
and 24 hour schedules taken 


in stride. 7 sizes, | to 65 


amperes. Send for Bulletin 






WITHSTANDS 





HIGH 


See telephone directory for local 
distributor or write 


DURAKOOL, INC., Elkhart, Indiana 


Durakool 


ALL-STEEL MERCURY SWITCHES 





425 F. Coating is being offered in 
various shades of whites, grays and 
yellows as well as blue, tan, green 
and red. The Glidden Co., Berea Rd. 
and Madison Ave., Cleveland 2, Ohio. 
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FITTING FOR 

LIQUID-TIGHT CONDUIT 

NEW FITTING mates with any conduit 
spiral and doesn't have to be taken 
apart when installed. Fitting is said 
to be ideal for machine-tool wiring or 
other similar electrical circuits exposed 
to corrosive liquids and mineral oils. 
It is made in straight, 90-deg and 
45-deg elbow designs and accommo- 
dates conduit from “s to 2 in. nominal 
size. The new design was developed 
with the cooperation of the Metal 
Hose Div., American Brass Co. One 
feature claimed is the fact that only 
one wrench size is needed for the 
gland and the body. A color-coded 
plastic seal in the gland indicates fit- 
ting’s size and that it is a liquid-tight 





tvpe. When the colored seal is visible 
after installation of the fitting, the 
raceway is properly grounded. Also, 
the end of the fitting facing the junc- 
tion box has sufficient length to ac- 
commodate double locknuts used with 
sheet metal boxes. The tapered pipe 
threads provide a liquid tight con- 
nection with cast iron boxes. The fit- 
ting’s body is die cast from a high 
strength zinc alloy for the three small- 
est straight sizes. Other sizes are of 
malleable iron. 

Since the metal spiral of liquid- 
tight, flexible conduit is enclosed in 
a tight-fitting plastic tube, the fitting 
ground connection is done inside the 
conduit, where the metal spiral’s sur- 
face was exposed. Furthermore, to 
compensate for variations in the pro- 
duction of the flexible conduit, a coni- 
cal shaped ground was developed 
which wedges inside the conduit in 
a tight fit. The gland is tightened 
around the conduit and the joint is 
completed. Because the ground’s 
wedge-type action doesn’t depend on 
the particular conduit spiral, the fit- 
ting mates with any conduit spiral. 
The Thomas & Betts Co., 28 Butler 
St., Elizabeth 1, N.J. 
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ELECTRICAL 


TRANSISTORS 


Four types of germanium transistors— 
two point-contact and two junction 
models are now available. Type 2N32 
is a point-contact transistor intended 
for use in pulse or switching applica- 
tions where an operating frequency 
for voltage-gain cutoff of 0.9 me, an 
operating frequency for current-gain 





RCA 
2N34 


ri i | 
a yl 


cutoff of 2.7 mc, and a high current 
amplification factor are important de- 
sign considerations. Type 2N33 is a 
point-contact transistor intended for 
use in oscillator service at frequencies 
up to 50 me. Types 2N34 and 2N35 
are junction transistors of the p-n-p 
type and n-p-n_ type, respectively. 
Both types are intended for use in 
low-power, audio-frequency applica- 
tions. These transistors operate at ex- 
tremely low voltages, have a current 
amplification factor less than but ap- 
proaching unity, and provide high 
operating power gain. Each of the 
four tvpes has a base with three small 
pins in line and spaced to provide 
mechanical indexing for socket inser- 
tion. Tube Dept., Radio Corporation 
of America, Harrison, N. ]. 
No. 4, Re ry t 







PRECISION POTENTIOMETER 
Type 756 is characterized by: stabil- 
ity; linearity; low noise qualities com- 
bined with long life, and high resolu- 
tion and higher speed potentials. A 
service life of up to five million cycles 
with relatively no increase in noise lev- 
el or change in linearity is’ claimed 
under normal operating conditions. 
With a maximum resolution of 0.05 
per cent, the 756 is available in both 
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WALDES TRUARC RINGS REPLACE COTTER PINS... 
sAVE 44% IN LABOR AND ASSEMBLY COSTS 





COTTER PIN WAY: Flint wheel shaft in lighter assembly requires cotter pin, 
washer. Difficulty in drilling perfect hole causes rejects. Assembly is slow, costly. 





TRUARC WAY: Waldes Truarc ‘'E”’ 
sembly securely for life. Groove is quickly, easily cut... assembly is simple, speedy. 


Brown & Bigelow, St. Paul, Minn., saved 
$6.95 per thousand units by incorpo- 
rating Truarc Rings in the design for the 
REDI-FLAME compressed gas desk 
lighter! In spite of greater initial cost 
of Truarc Rings as against cotter pins, 
they were able to cut machining and 
assembly costs drastically—for an over- 
all savings of 44%! 

Redesign with Waldes Truarc Rings 
and you too will cut costs. Wherever 
you have a fastening problem...wher- 


ring fits into groove in shaft; locks as- 


ever you use machined shoulders, bolts, 
snap rings, cotter pins, there’s a Truarc 
Ring designed to do a better job of 
holding parts together. 

Waldes Truarc Rings are precision- 
engineered...quick and easy to assem- 
ble and disassemble. They can be used 
over and over again. 

Find out what Truarc Rings can do 
for you. Send your blueprints to Waldes 
Truarc engineers for individual atten- 
tion, without obligation. 





COMPARATIVE COSTS | 
Cotter Pin Way Truare Way 
Material $Perm Material $ Peri | 
Shaft 48 Shaft ae 
Cotter pin .46 Truarc ring 8.68 i 
Washer 1.50 i 
2.44 9.03 

i 

Labor Labor 
| 

Shaft 10.22 Shaft 2.27 
Washer 72 


Assembly 9.28 Assembly 4.41 
20.22 6.68 


$22.66 TOTAL $15.71 








TOTAL 


TOTAL SAVINGS WITH TRUARC RINGS: 
$6.95 or 44% 





For precision internal grooving and undercutting ... Waldes Grooving Tool. 


SEND FOR NEW BULLETINS a> 





WALDES 


\ 
CH. 
seein 
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REG. U.S. PAT. OFF. 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 

WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING i 

U.S. PATENTS; 2,362,947; 2,382,948; 2,416,852; 2,420,921; 2,428,341; 2,439,785: 2,441,846; 2.455.165; 
8.403.380; 2,463,363; 2.467.002; 2,487,603; 2,491,306; 2,509,081 AND OTHER PATENTS PENDING. 


JULY 1953 


TRUARE 





Title 


3 
I 
i 
i 
i Name 
i 
I 
l 


Please send engineering specifications and data on Waldes 
Truarc Retaining Ring types checked below. EM-07 


0 Bulletin #5 Self-locking ring types 

0 Bulletin #6 Ring types for taking up end-play 

0 Bulletin #7 Ring types for radial assembly 

QO Bulletin #8 Basic type rings 

0 Send me information about the Waldes Grooving Tool. 





Company 


Business Address 


Zone 





State... $578 
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from any angle 


SIZE AND 
SPHERICAL ACCURACY 


PERFECTION 
OF SURFACE 


UNIFORMITY 





STROM 
tt you 
BEST BALL BUY 


If you have a metal ball 
problem, why not let Strom 
solve it for you. Whether for 
precision ball bearings or 
for one of many other ball 
applications ... Strom will 
supply the right ball to meet 
your requirements. For 

more than a quarter century, 
industry has looked to 

Strom for metal balls of 
unsurpassed quality. 
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linear and non-linear construction to 
produce nearly all mathematical func- 
tions and many purely empirical func- 
tions. 

Standard functional tolerances for 
linear windings are as low as +0.25 
per cent, while for non-linear wind- 
ings accuracy of +0.35 per cent can 
be achieved with a 3:1 slope ratio 
in high ranges. Mandrel 
type windings and an inside wiper 
arrangement limit the noise level to far 
below average requirements. 

Maximum electrical function angle 
is 350 cl 


resistance 


deg. Tolerance on the 
overall resistance value is as low as 
+3 per cent. Standard winding is 
320 deg nominal with an ORV tol- 
erance of +5 per cent in the resistance 
range of 800 to 40,000 ohms. By the 
addition of special terminal boards as 
many as 13 taps accurate to +1 deg 
can be provided for non-linear func- 


tions. Fairchild Camera and_ Instru- 
ment Corp., Syosset, Robbin Lane, 
L. I., New York. 

No. 5, 


GLASS-REINFORCED 
MOLDING COMPOUND 


Now commercially available is a new, 
improved Fiberglas-reinforced mold- 
ing compound, Glaskyd. Containing 
chopped Fiberglas strands and special 
formulations of alkyd resin, the com- 
pound is extruded and made avail- 
able in rope-like form. Special equip- 
ment for cutting and feeding the 
compound to molds is said to permit 
higher-speed, more completely auto- 
matic molding cycles than heretofore 
possible with glass-reinforced mate- 
rials. 

Glaskyd has properties which sug- 
gest numerous electrical and industrial 
uses. Properties of the material are: 
specific gravity, 2.0; notched impact 
strength, 4-5 ft-lb; flexural strength, 
15,000-20,000 psi; heat distortion 
point over 200 C; and arc resistance, 
180 sec. Basic color of the material 
is white and it is receptive to many 
colors. Perrysburg Laboratories, Inc., 
Perrysburg, Ohio. 

le No. 6, Ré 


NON-INDICATING 
METER-RELAY 


Features of non-indicating meter-relay 
are 1 per cent accuracy, 0.2 microamp 
sensitivity, and 100-watt load con- 
tacts. Unit is a moving coil relay with 
self locking contacts. Accuracy is fac- 
tory-adjusted to within 2 per cent of 
the specified current or voltage for 
most values. Adjustment can be made 
to improve the accuracy to better than 
1 per cent. Operating on as little as 
0.2 microamp, meter-relays are also 








made for 50 amp or for any intermedi- 
ate value. In voltage ranges they offer 
a choice from 0.05 mv to 500 volts. 
Higher values of voltage or current 
can be handled with external resistors. 
The sensitivity 
wide range. 


is adjustable over a 


Units can be used on a-c with the 
addition of a crystal diode or instru- 
ment type copper oxide rectifier, which 
can be supplied internally or can be 
mounted outside the relay. A-C units 
have approximately the same range of 
voltage and current. Normal contacts 
have ratings up to 100 d-c milliamp 
for “make” only. Heavy duty contacts 
are rated 1 amp at 115 volts a-c on 
32 volts d-c for “make” and “break.” 
Assembly Products, Inc., P. O. Box 
191, Chagrin Falls, Ohio. 

rcle No. 7, Reader ry f 


EXPLOSION-PROOF 

LIMIT SWITCH 

Explosion-proof heavy-duty precision 
limit switch, designed for use on in- 
dustrial equipment in explosive gas 
or vapor-air atmosphere is listed by 





Bie fo 
Nak 


Underwriters’ Laboratories as suitable 
for hazardous locations of Class I, 
Group C and D. 

The new switch, designated IMLI- 
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your HORSEPOWER sense! 


Can you estimate the H.P. 
these products require ? 





\ 


CHECK §(-) H-hp. () o-hp. () hp. () 4-hp. 


Two right answers here! That’s because the majority of home freezers are powered 
with motors of one-fourth or one-third h.p. Delco is a pioneer manufacturer of 
hermetic motors for freezers and refrigerators . .. motors famous for dependable 
service over the years. 


“nee 6) Yotep. () Ya-hp. () Yetp. ( ) Yo-hp. 


Right! The one-third h.p. motor is most favored by lawn mower manufacturers. 
And Delco Motors are favored, too—for their dependability and long life, as well 
as their ease of application to any product design. 


CHECK (Ve -hp. () YA-hp. () Ye-hp. () Yop. 


That’s right—one-third h.p. motors are the popular ones when it comes to power- 
ing cellar drainers. Where dependable, trouble-free service counts, Delco Motors 
are the long-time favorites. Manufacturers know the Delco name gives their 
products added value. 


DELCO 


The best running mate 
your product can have! 


DELCO 
; PRODUCTS 


DAYTON OHIO Division of General Motors Corporation, 
Dayton, Ohio 












SALES OFFICES: Atlanta « Chicago « Cincinnati * Cleveland «¢ Dallas 
Detroit «* Hartford -« Philadelphia + St. Lovis * San Francisco 





JULY 1953 


157 














p> @ Ie) 


CC 
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9-PIN CONNECTORS 








STAND-OFF INSULATORS 


A 





FEED-THROUGH INSULATORS 
AND TERMINALS 


Ue 
STATES 


GASKET 
ee es 





TEFLON. 
INSULATED 
CHEMELEC 
COMPONENTS 


e LOW LOSS FACTOR — Less than 
0.0005. 


e STABLE DIELECTRIC CONSTANT—2.0 
(60 cycles to 30,000 megacycles). 


e HIGH SURFACE RESISTIVITY—3.5 x 
103 ohms. Won’t carbonize under 
arcing or DC plate. 


e WIDE SERVICE TEMPERATURE RANGE 
—110° F to +500° F. 


e ZERO WATER ABSORPTION— ASTM 
Test. 


e DURABLE — withstands thermal 
and mechanical shock and vibra- 
tion in assembly and service. 


e CHEMICALLY STABLE—Inert, non- 


gassing, immune to corrosive atmos- 
pheres, fungi, oils, solvents. 


Write for Catalogs: Miniature Tube 
Sockets, No. SO-428; 9-pin Connec- 
tors, No. CN409-M; Crystal Sockets, 
No. CS-441; Stand-off Insulators, No. 
TE-401; Feed-Through Insulatorsand 
Terminals, No. CF-400. 


eee 


PRODUCTS DIVISION 
CAMDEN 1, NEW JERSEY 


Representative ral rin pal 
Cities Thro 


EI, is made so that the operating head 
may be adjusted to any of four hori- 
zontal positions. The roller arm as- 
sembly may be reversed to position 
the actuator roller on either side of the 
actuator arm. The roller arm is field 
adjustable to operate clockwise, coun- 
ter-clockwise, or in both directions. 
The actuator arm assembly is adjust- 
able through 360 deg to any of 870 
positive lock positions at intervals of 
0.4 deg. It is said to be the smallest 
explosion-proof snap action switch 
available. 

Including the adjustable head, the 
switch case is 6 in. high, 2% in. wide 
and 146; in. in depth. The die cast 
aluminum enclosure has a %-in. thick 
porous bronze plate fitted over the 
enclosure opening to vent the basic 
switch cavity. This porous plate pre- 
vents any great pressure build-up in 
the switch cavity due to the ignition 
of any explosive atmosphere present. 
The path through the plate also serves 
to extinguish the flame and cool the 
hot gases below the ignition point of 
the surrounding explosive atmosphere. 

Underwriters’ Laboratories list the 
new switch for 20 amp, 110, 220 or 
440) volts a-c; 42 amp, 115 volts d-c; 
¥4 amp, 230 volts d-c; 34 hp, 110 volts 
a-c; and 12 hp, 220 volts a-c. Pilot 
duty rating is 125 volts a-c. Micro 
Div., Minneapolis-Honeywell Regula- 
tor Co., Freeport, Il. 

No. 8, | 


PHASE CONVERTER 

Motor X permits use of three-phase 
motors where three-phase power is not 
available. Units are an adaptation of 
the principle of capacitor-start, capaci- 
tor-run motors to standard three-phase 
squirrel cage induction motors. The 
working parts include essentially start- 






ing capacitors, running capacitors, and 
a motor-starting relay. During starting 
both the starting and running capaci- 
tors are included in the circuit. When 
the motor gets up to speed, the start- 
ing relay picks up and cuts out the 
starting capacitors. The device takes 
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DES! I AND SUPPLIEF 


Electronic 
Instrument 
Communication 
Navigation 
Power Tool 

and 
Appliance 


Member 
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NEW CONCEPTS IN FINE-PITCH GEAR SUPPLY! 





GEAR CHECKING LABORATORY 


Controls Blanks To Finished-Gears 





Laboratory performance is a sure-check of gear tolerances and interchangeability. 
It provides you with a test run of the dependable operation and quality you 


expect in Rynel Gears. 


With complete control over blanks to finished gears, Rynel skilled inspectors check- 


out roll, bearing, concentricity, profile, lead and spacing to your exact requirements. 


Specify Rynel Precision Fine-Pitch Gears for your motion requirements. Send Blue- 


prints for estimates or design suggestions. 


A Rynel Engineer will visit you the same day you call. 


Phone Sterling 4440 * Chicago LOngbeach 11-7111 
401 Miller Street, Sterling, Illinois @ 4730 N. Western Avenue, Chicago, Illinois 


SPUR - HELICAL - WORM - WORM GEAR - INTERNAL SEGMENT - RATCHET - STRAIGHT BEVEL GEARS 
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“AUTOMATISM © 


FOR GREATER PROFIT IN 


CHICKEN MASH 












































































An Eagle control panel auto- 
matically proportions ingre- 
dients from ten bins onto a 
conveyor belt headed for a 
mixing chamber. Highest 
standards of control and 
faster production increase 
profit for the United Coop. 
Farmers Inc. at Fitchburg, 







Spplication. Send your industrial ap- 
plication problem to Eagle, “know- 
how” engineers. 





EAGLE TIMERS 
MACHINES Fe ies 


AUTOMATIC Ci 


EAGLE SIGNAL CORPORATION 
160 





MOLINE it 


ELECTRICAL 


advantage of NEC regulation which 
permits the use of dual-element fuses 
for combination branch circuit and 
motor running overcurrent protection. 
The units use a combination motor 
controller and disconnecting switch, 
Thus, Motor-X provides the means 
for: starting and running a three-phase 
motor from a single-phase power sup- 
ply, and includes branch-circuit and 
motor overcurrent protection, a motor- 
controller and a disconnecting means. 
Applications include use with standard 
three-phase motor, instead of a single- 
phase motor for operation from a 
single-phase power supply for machine 
tools, air conditioning units and other 
equipment. 

Standard units, available in 1-hp to 
10-hp ratings, operate a 220-volt, 60 
cycle motor from a conventional 230- 
volt, 60-cycle, single-phase lighting 
circuit. Class I units, for use with mo- 
tors which start unloaded, are de 
signed for minimum starting current. 
Class Il units develop approximate] 
200 per cent starting torque at approx 
imately 15 per cent higher starting 
current than Class [ units. Both units 
develop approximately 200 per cent 
breakdown torque. Special units for 
larger horsepower ratings can be fun 
nished. Motor-X enables the equip- 
ment manufacturer to standardize on 
three-phase motors for either single- 
phase or three-phase power. Motor-X 
Products Co., P. O. Box 26, Station O, 
Cincinnati 8, Ohio. 

> No. 9, Reader Inquiry fF 


LOW SPEED MOTORS 


Circle B synchronous motors are de- 
signed for applications where ex- 
tremely low speed at light loads is 
required. The §S-200 series has the 
following specifications: speed, 10 
revolutions per hr to 1 revolution per 
month; torque limited by gear train 
to 1 in.-lb continuous duty, 5 in-lb 
intermittent use. Applications of S-200 
series control include use as chart 
drives for recording and control in- 
struments or in special timers or any 
device requiring specific speeds within 
its range. Series includes the exposed 
low speed gear train and timing motor 
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COMPLETE LINE OF CORES 
TO MEET YOUR NEEDS 


% Furnished in four standard 
permeabilities —125, 60, 26 
and 14, 


*% Available in a wide range of 
sizes to obtain nominal in- 
ductances as high as 281 
mh/1000 turns. 


% These toroidal cores are given 
various types of enamel and 
varnish finishes, some of 
which permit winding with 
heavy Formex insulated wire 
without supplementary insu- 
lation over the core. 
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HIGH Q TOROIDS for use in 
Loading Coils, Filters, Broadband 
Carrier Systems and Networks— 
for frequencies up to 200 KC 


For high Q in a small volume, characterized by low eddy current and 
hysteresis losses, ARNOLD Moly Permalloy Powder Toroidal Cores 
are commercially available to meet high standards of physical and 
electrical requirements. They provide constant permeability over a wide 
range of flux density. The 125 Mu cores are recommended for use up to 
15 kc, 60 Mu at 10 to 50 kc, 26 Mu at 30 to 75 kc, and 14 Mu at 50 to 
200 kc. Many of these cores may be furnished stabilized to provide 
constant permeability (+ 0.1%) over a specific temperature range. 


*Manufactured under license arrangements with Western Electric Company 


W4&dD 4744 
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MAGNETIC DISC BRAKES 


Sta ROby (Ol DUST-TIGHT 
IU WATER-PROOF 


“EXPERIENCE ENGINEERED” 
for your operating conditions 


Ee 


l 

l Whatever your enclosure problem, there’s a 

j STEARNS Magnetic Disc Brake for you. For example, 
the brake pictured in the center above is for use 

l in Class 1, Group D, hazardous locations, and has 

t the approval of Underwriters’ Laboratories, Inc. 
Other STEARNS brakes are available for Navy 

1 Service “A” and Marine Service. 

1 For less extreme conditions, two other enclosures 
are available. Dust-tight, water-proof brakes are for 

I conditions of excess moisture, where abrasive dusts 

| or alkali fumes are present, or for outdoor 
applications. The standard enclosure is for indoor 

i or semi-protected outdoor installations. 

I 

1 


Write for specification sheets describing our 
complete line for 1/éth to 100 H.P. applications. 


1021 


MAGNETIC EQUIPMENT FOR ALL INDUSTRY 


STEARNS MAGNETS 


STEARNS MAGNETIC, INC. 
642 S. 28th Street, Milwaukee 46, Wis. 
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with through or threaded mounting 
holes for ease of installation. While 
designed to operate with 115. volts 
60 cycle current, units can be easily 
altered for use with other voltage. 5 in. 
leads are normally supplied (other 
lengths to order). Motor has a 2-in. 
diam and a depth of 158 in. Bristol 
Motor Div., Vocaline Company of 
America, Inc., 168 Coulter St., Old 
Saybrook, Conn. 


rcle No. 10, Reader Inquiry Facilit 


RELAY FOR AUDIBLE ALARM 


Type V2-X108 Push Button Relay, 
permits operator to manually inter- 
rupt an audible alarm and _ provide 
for the alarm circuit to be automati- 
cally re-established as soon as the 
condition requiring the alarm has been 
corrected. 

Relays operate on the principle that 
like magnetic poles repel. The primary 
coil is fixed and induces a 24-volt low 
voltage current in the movable sec- 





oi 3 


ondary coil. When the pilot circuit is 
closed, a circuit is completed through 
the windings of the secondary coil. 
The current flow through the windings 
is in a direction that creates a mag- 
netic repulsion between the primary 
and secondary coils causing the secon- 
dary coil to move (upward) away 
from the primary coil. 

This movement is used to operate 
tilting type mercury switches. The 
control which senses the alarm condi- 
tion is connected in series with the 
primary coil of the relay. The alarm 
control closes its circuit to supply cur- 
rent to the relay primary coil and 
through the normally closed mercury 
switch of the relay to the audible 
alarm. Pushing the manual button of 
the relay (or through a momentary 
contact by a remote switch connected 
to the pilot circuit) causes the sec- 
ondary coil to move upward, opening 
the normally closed mercury switch 
and stopping the alarm. A lock circuit 
in the relay holds the alarm circuit 
open as long as current is supplied to 
the primary coil of the relay. When 
the alarm control opens its circuit, in- 
terrupting the current to the relay 
primary coil, the magnetic repulsion 
holding the relay secondary coil up, 
is interrupted and the secondary coil 
drops from its own weight, reclosing 
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pe | Good engineering leans heavily on 


* 


“experience . . . the one product 


d e __ ingredient for which there is no substitute. 
00 eee | Fansteel engineers continually draw 


~ upon the vast fund of experience result- 






~ ing from 29 years of rectifier production. 










etter rectifiers result from pooling 


1¢ je— yours and ours. The 


collaboration with the engineers of 
e$ we serve has provided the 











facilities give Fansteel 
¢ widest possible scope. Add 







Write for this 
data 
book 


Dependable 


FANSTEEL METALLURGICAL CORPORATION, NORTH CHICAGO, ILLINOIS, U.S.A. 
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KELLER Air Tools 


for high speed assembly 





ANOTHER EXAMPLE OF 


Kewter Air Tools engineered to industry 


Wherever parts are assembled 
with screws, nuts, bolts or rivets, the 
use of Keller Tools speeds up pro- 
duction, reduces costs, and makes 
work easier. 


For example, in assembling record 
players (shown above), changing to 
Keller Air Tools made the work 
easier and faster, and substantially 
reduced production costs. 


FACTS IN BRIEF 


ABOUT KELLER PNEUMATIC SCREW DRIVERS 


Interchange- 
able parts 
Reduce 
oO ato 
ioslaue P Clutches, socket 


drivers, 45° and 
90° attachments 
for every purpose 





é 
i 2 Weigh 


— 
~ F less 
f 
; 
Fd 


Consume 
less air 


Need fewer 
“back-up” parts 
in the tool room 


Wide variety of 
handles, gear- 
ings, torques, 
speeds 


Send for 


FREE 36-Page Booklet 


TT Me Mu Me ata: 
ideas on air tool application 





Name 
ne, 
aberrant inalicescanenesanietiiinienesaatens 


City in ee 
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Keller Tool Company, Grand Haven, Mich. 


Please send me a free copy of your booklet on 
Pneumatic Screw Driving and Nut Setting Tools 





erento Title at 


State aes 
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the relay alarm circuit. The alarm 
circuit sequence is thus re-established 
automatically and is ready for another 
operation at the demand of the alarm 
control. 


Electrical characteristics are: Relay 
primary coil—available for 115- or 230- 
or 440 volts a-c current or similar d-c 
voltages; relay alarm circuit—9-51 
mercury switch, 10 amp at 115 volts, 
5 amp at 230 volts or 3 amp at 440 
volts. Relay is furnished with pressed 
steel cover. Connector at bottom of 
case has three '%-in. openings for 
conduit or BX. Dimensions are: over- 
all height, 6%4 in., depth 2% in., width 
41%. in. The standard enclosure meets 
NEMA 1 requirements. The Mercoid 
Corp., 4201 Belmont Ave., Chicago 
4l. 
Circle No. 11, Reader Inquiry Facility, page 237 


DOUBLE-POLE 

PRECISION SWITCH 

When one pole of new switch starts 
to snap over, the resulting reaction 
force is used to simultaneously snap 
over the second pole. Applications in- 
clude use in switching circuits having 
two different currents, phases or volt- 
ages which must be switched at the 
same time. Because the switch can 
simultaneously break or reverse cur- 
rent flow through two windings of a 
three-phase motor, it can be used as 
a start-and-stop or limit switch on 
three-phase machinery, as well as a 





substitution for relays or to combine 
several switching operations into one 
action. Said to be the only double-pole 
switch to have eight terminals, it can 
operate as many as four separate cir- 
cuits at one snap. Case dimensions are 
142 in. x % in. x % in. It is rated at 
15 amp at 125-250 volts a-c and 10 
amp at 30 volts d-c. Simultaneous 
switching action permits all four con- 
tacts to be wired for use as a single- 
pole switch on high-voltage d-c cir- 
cuits (110 volts d-c) up to 20 amp. 
When wired in this manner, arcing 
will be equally divided among. all 
four contacts. Construction of the 
snap action mechanism _ provides 
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place the responsibility 
for your 


electrical insulation 






MIRAGLAS VARNISHED 
TAPES, CLOTHS AND 
SLEEVINGS + MIRAGLAS 
TAPES, BRAIDED SLEEVINGS 
AND TYING CORDS + 
MIRAGLAS SILICONE 
TREATED CLOTHS, TAPES 
AND TUBINGS « MICA TAPES, 
CLOTHS AND MICA- 


: FIBERGLAS COMBINATIONS + 
Electrical FIBRE, PHENOL FIBRE AND 
: ae MIRALITE POLYESTER 
Insulation RESIN SHEET INSULATING 
PAPERS-DURO, FISH, 
Headquarters PRESSBOARD, ETC. + 


VARNISHED CAMBRIC TAPES, 
CLOTH AND SLOT 
INSULATIONS + COTTON 
TAPES AND SLEEVINGS « 
TWINES AND TIE TAPES @ 
ASBESTOS TAPES, SLEEVINGS 
AND CLOTH, TRANSITE AND 
ASBESTOS EBONY + 
ARMATURE WEDGES AND 
BANDING WIRE + VARNISHED 
TUBINGS, HYGRADE, 
MIRAGLAS, HYGRADE VF, 
MIRAGLAS SILICONE « 


and Obtain the THERMOFLEX AND FLEXITE 


EXTRUDED PLASTIC TUBING « 
electricay i PERMACEL MASKING 
NSulation TAPES AND ELECTRICAL 
os best Suited TAPES + BI-SEAL, BI-PRENE; 
for FRICTION TAPES AND 
the job, RUBBER SPLICE « 
L COMPOUNDS— 
TRANSFORMER, CABLE 
FILLING, POTHEAD, ETC. « 


INSULATING VARNISHES OF 
ALL TYPES. 


mitcehell-rand 





51 MURRAY ST. ¢ COrtlandt 7-9264 e NEW YORK 7, N.Y. 
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simultaneous switching action inde- 
pendent of speed of actuation and 
regardless of spring strength or 
fatigue. In addition, the design is 
said to reduce arcing, increase con- 
tact life, and switch reliability. Elec- 
tro-Snap Switch and Mfg. Co., 4220 
West Lake St., Chicago 24. 

ircle No. 12, Reade nquiry Facil'ty 


motor parts set 


EXTRUDED TEFLON 
HOOK-UP WIRE 


High-temperature hook-up wire is sup- 
plied with ratings of 600 volts rms 
(Type WTE) and 1000 volts rms 
(Type RTE). Teflon, the primary in- 
sulation of this wire, combines many 
valuable characteristics: usefulness 
powers the over a temperature range from —135 


to 500 F; a dielectric constant and 


| power factor which remain essentially 
unchanged over this temperature 
range and over the frequency range 


from d-c to 10,000 mc. The insulation 
ball-rite ree aeel is available in all standard colors con- 
forming to MIL-STD-104, Supplement 
No. 1. 

Extruded Teflon insulation is said 
to be free from porosity and to have 
excellent dimensional stability in the 


face of short term “hot-spot” tempera- 
Ou Com te a motor tures over 500 F. Type WTE is a 


: [ thin-wall extruded wire whose thinner 
Bo a resin walls (nominal 0.010 in. for sizes 
through AWG No. 18, and nominal 


0.012 in. for sizes larger than AWG 
No. 16) reduce bulk; also when used 
EMC and CYCLOHM Fractional H. P. Motors in conjunction with extra-flexible con- 
ductor strandings, thin-wall extruded 
Teflon insulation provides, it is 
claimed, a degree of flexibility never 
before obtainable, it is said, in a hook- 
up wire of this nature. A full range of 
sizes from AWG No. 30 to AWG No. 
10 is available, and any desired con- 
ductor stranding can be supplied. 
Surprenant Mfg. Co., 199 Washington 
St., Boston, Mass. 
No. 13, Re 





Universal and Direct Current 1/1000 to 1/2 h.p. 
Shaded Pole 1/2000 to 1/8 h.p. * Induction 1/1400 to 1/4 h.p. 
Dynamotors @ Blowers @ Motor Parts Sets © Gear Motors 


Cummins-Chicago Corp., nationally famous manufacturer 
of business machines and portable tools, has selected EMC 
Model 150 motor part sets for the new Ball-Rite 44 Drill. 


Mr. Otto Downer, Vice-President and Chief Engineer for 
Cummins, states: ‘The ‘Heart’ of the Ball-Rite 44 Drill (for that 

matter, any Cummins drill) is the motor. We find that the ; Kecete a 
MINIATURE OVERCURRENT 
CIRCUIT BREAKERS 
Single-pole thermally operated minia- 
ture circuit breakers can be built into 
a-c fractional-horsepower motors, and 
are also designed to protect small 


EMC motor meets our exacting requirements with respect to 
workmanship, durability and excellent performance 


under heavy work load.” 


EMC and CYCLOHM fractional h.p. motors, motor parts 

sets, dynamotors and blowers are used by hundreds of leading 
manufacturers for hundreds of applications — portable 

tools, business machines, sewing machines, electronic equipment, 
jet aircraft, radar and others. If you have an application - 


requiring fractional motors, check with Howard today. 





chee oe 


transformers and_ other _ electrical 
equipment. When used with a split 

phase motor, the German-made E-T-A 
DEPT.EM-7 + HOWARD INDUSTRIES, INC. + RACINE, WISCONSIN a series also prevents the auxiliary wind- 


DIVISIONS: EMCevectaic MOTOR corp. CA) CYCLOHM MOTOR CORP. (Ze wu" ing from burning out. Features of the 


po | tamper-proof units include: a bimetal 
RACINE ELECTRIC PRODUCTS thermal overload device, a simple re- 
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Shown Approximately Twice Size. 


Everything you need in standard terminal lugs 
. +. Or made to your own specifications! 


C.T.C. has exactly the types and 
sizes of terminal lugs you want... or 
will quickly make them to your specifi- 
cations in any production quantity. 
Very likely you'll find what you’re 
looking for in the broad C.T.C. line of 
standard terminals. There are 28 dif- 
ferent types, each available in varied 
shank lengths. 


C.T.C. standard terminals are of 
silver plated brass, coated with water 
dip lacquer to keep them chemically 
clean for soldering. 


In addition, combination screw and 
solder terminals are available in 3 
Sizes, and a complete line of phenolic or 
ceramic terminals can be furnished. 


All materials, processes and finishes 
meet applicable government specifica- 
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tions. Finishes include hot tinned, 
electro-tin, cadmium plate or gold 
plate on special order. In the event 
standard terminals don’t meet your 
needs, C.T.C. offers a special consulting 
service to solve your solder terminal 
problems without extra cost or obliga- 
tion. 


CAMBRIDGE TH 
CORPORA 


custom or standard ... the guaranteed components 


For all specifications and prices, 
write to Cambridge Thermionic Cor- 
poration, 453 Concord Avenue, Cam- 
bridge 38, Mass. West Coast Manu- 
facturers contact: E. V. Roberts, 5068 
West Washington Blvd., Los Angeles 
16 and 988 Market Street, San Fran- 
cisco, California. 


ERMIONIC 


TION 


\ 





SERVOTHERM PRODUCTS 


BOLOMETER AND 
PREAMPLIFIER 


Thermistor bolometers are FAST, sensi- 


tive INFRARED and HEAT detectors. Especially 
RUGGED for industrial, scientific, and military 
applications. PREAMPLIFIER provides NOISE- 


FREE initial amplification and mount. 





THERMISTOR 


POWER SUPPLY 


Provides voltages required by 
BOLOMETER bridge and PREAMPLI- 
FIER. Regulated and filtered permit- 
ting THEORETICAL NOISE LIMITS of 
amplification, while operating from 
60 CYCLE line. 


SERVO CORPORATION 





OF AMERICA 


DEPT. EM-7 


NEW HYDE PARK, N.Y. 



























Comar can supply the correct retay to suit your specific 
needs. Type N with dimensions of only 2%” x 17/6” x 1546” 
for 4PDT, and Type D with 1%” x 1'%” x 15” for 4PST, 
are ideal for a wide range of general industrial purposes. 
Contacts up to 10 amperes available. For military and 
general industrial applications, the Type TM which is only 
1%” x 1%" x3" for 4PDT, or Type TJ which is only 
1%” x 1¥2” x 3” for 4PDT, or Type TW which is only 
1'%” x 1% 6" x %” for DPDT, have provided the solution to 
small space problems. Standard units carry up to 3 amperes 
on contacts. Types TM, TJ and TW available hermetically 
sealed or open. Relays can be modified to meet special 
requirements, Send specifications for our recommendations. 






Send for Catalog 


3349 Addison St., Chicago 18 


Relays * Solenoids + Coils * Transformers * Switches * Hermetic Sealing 


lease mechanism, and rapid restora- 
tion of service after operation. 

Designed with a minimum of mov- 
ing parts, the circuit breaker is closed 
by a push button and is available 
with or without hand-release push 
buttons. 

Specifications are: maximum volt- 
age ratings, 250 volts a-c and 24 volts 
d-c; current ratings range from 0.1 
amp up to 25 amp. Starting currents 
of up to 5 times the rated current are 
handled without tripping. Since an 
increase in the ambient temperature 
decreases its operating time, unit af- 
fords protection due to overloads, re- 
ducing danger of fire. E-T-A Products 
Co., 915 W. Oakdale Ave., Chicago 
14, 

No. 14, 


DECADE COUNTER TUBE 

Designated the EIT, tube is designed 
on the cathode-ray principle but has 
the dimensions of a receiving tube. It 
makes possible the elimination of a 
number of tubes and components usu- 





ally used in decade circuits, as well 
as considerable reduction in power 
requirements. According to the num- 
ber of counting pulses applied, the 
tube’s ribbon-shaped electron beam is 
shifted in a horizontal plane and passes 
in succession through ten apertures of 
a cylindrical anode, thus impinging 
on a fluorescent screen lining the 
envelope. 

Rectangular, luminescent spots cor- 
responding to the number of pulses 
can thus be read on the outside of the 
tube envelope opposite the figures 
from 0 to 9. As the last position is 
passed, the beam automatically resets 
to its zero position and a counting 
pulse is simultaneously applied to the 
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Sleeve bearings in all designs 


and sizes; cast bronze bushings; rolled 


Bon split-type bushings; bi-metallic rolled 


bushings; washers; spacer 
tubes; precision bronze 


parts and bronze bars. 






FEDERAL-MOGUL CORPORATION 


11063 SHOEMAKER, DETROIT 13, MICH. 
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following tube. With several EIT 
tubes in cascade, any number can be 
read directly. Tube is useful in com- 
puters, industrial counting units and 
other types of indication and memory 
apparatus. Amperex Electronic Corp., 
230 Duffy Ave., Hicksville, Long 
Island, N. Y. 

e No. 15, R é ty, page 7 
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TRANSISTORS 


Two transistors, Tvpes WX-3347 and 
WX-4813, are available in sample 
lots for developmental use in ampli- 
fier, oscillator, and switching circuits. 
Both types are provided with leads for 
wired-in installation. The WX-3347 is 
| a point-contact type transistor. Typical 
| operating characteristics when used as 
a grounded-base amplifier under small 
signal conditions are collector current, 


\ 





a 
*. 


f/f J (mance 
Vecteital Insulation Parts Are 


PUNCHING) HOLES IN THE ARGUMENT 
FOR HIGHsCOST, OLD-FASHIONED PARTS 


Pay so little, get better parts, and cut wasteful steps out of assembly 
operations with Inmanco fabricated electrical insulation parts. 






fg 
ae 
} a 


2 to 3 ma; power gain, 18 db: cutoff 
frequency, 2mc. The WX-4813 is a 

Production line fabrication, landslide output rates, and the latest equip- p-n-p junction type transistor. When 
ment are why you pay so little for Inmanco parts. used as an amplifier with grounded 


7 : a ok 5 emitter and base input, typical oper- 
Greater accuracy, with fewer rejects due to fabrication on specially niles dheresiusieliin ancy. ec ee 


developed equipment, are the reasons Inmanco insulation parts are better. | pent) 1 to 2 ma: power gain, 30 db 

The brains behind this equipment are engineering parts completely fabri- | Woctinghouse Electronic Tube Div. 

cated to the exact dimensions and shapes from materials with the specific | ons FEY Be a ae rls 
, : 2 | Dept. T-194, Box 284, Elmira, N. Y. 

properties you need. You waste no time on costly, final hand operations or | AP yates eae 

in struggling to slip hard-to-fit parts into place. ae 


Precision punching, shearing, sawing, slitting, creasing, forming, cuffing, ACETATE COIL BOBBINS 
or rotary-cut molding techniques are used to produce Inmanco parts. 


Insulating materials that can be fabricated include papers, plastic films, — 7 ene r-f a 
varnished fabrics, wood, reinforced or laminated plastics, fibre, and various | al eT ee 
combinations. Use Inmanco parts to insulate motors, coils, instruments, con- | ‘Witching, timing and reversing cir- 


trols, transformers,TV sets, and all types of electrical or electronic apparatus. | Cuits, and other electronic applications 
| requiring high insulation properties 
are now available in any size, shape, 
ID or OD. Bobbins can be supplied 
in all-acetate construction, combina- 
tion acetate and dielectric paper, and 


Inmanco parts are being fabricated in ways never thought possible, on 
one machine instead of two, at faster rates, and in designs that defy descrip- 
tion. They can be accurately made to your specifications. IMC engineers 
will provide design assistance. Send your blueprints or an outline of your 
requirements to your nearest IMC office or distributor . . . and ask for with vulcanized fiber or metal flanges. 
Product Bulletin No. 499. z 


In the case of coil forms for relays, 
TR 
CORPORATION Zim 


and other components, where brass 
Peo 





*CHICAGO6 . =—s *CLEVELAND 14 DAYTON 2 MILWAUKEE 2 
565 W. Washington Bivd. | 1231 Superior Ave., N. E. 120 W. Second St. 312 E. Wisconsin Ave. 
Phone CEntrai 6-7320 Phone SUperior 1-2310 Phone Michigan 1391 Phone DAly 8-5359 

PITTSBURGH 22 DETROIT 2 *MINNEAPOLIS 3 PEORIA 
$35 Smithfield Street Harry R. Brethen H. A. Holden, Inc. W. C. Johnson 
Phone GRant 1-7100 15 Lowrence Ave. 1208 Hermon Piace 101 Heinz Court 

. Phone TOwnsend 8-2577 Phone Geneva 5353 Phone 2-7786 
*tocal Stocks Available 


Also distributed in other cities by Earl B. Beach Company; Diamond State 
Fibre Company of Canada, Limited; Insulation and Wires Incorporated; and 
Robert McKeown Company. 
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Se eS eS 
RU PRODUCTS 


Division of Model Engineering & Mfg., Inc. 


TUTE BY rece 
2800 N. Milwaukee Avenue, Chicago 18, Ill. 


Factory: Huntington, Indiana 


MANUFACTURERS: Power Rheostat, Fixed Resistors, 


Adjustable Resistors, ‘‘Econohm"’ Resistors 





\ Write for FREE Engineering | i a 


JULY 1953 171 








ee & aa shading rings are employed to con- 


| centrate the magnetic field, acetate 
shields are used to insulate the coil 
from the ring. Used with dielectric 
paper, acetate provides increased in- 
sulation, without sacrifice of the tensile 
strength of the base material. The coil 
forms are held within rigid tolerance 
limitations. They can be fitted with 
flanges to meet any specifications: 
plain, slotted, punched or fitted with 
terminal leads and embossed or re- 
cessed to fit any type of mounting. 
Precision Paper Tube Co., Dept. E 5, 
2051 W. Charleston Street, Chicago 
17, 
e No. 17, F é nquiry f ty, page 237 


ADJUSTABLE AUTOTRANS. 
FORMERS WITH NEW 
CONTACT SURFACE 

Duratrak, a new brush-track surface 
| is now being supplied on all V-line 
| Variac autotransformers. This silver 
alloy coating applied to the brush 
track prevents contact surface deteri- 
oration even when operation at fixed 
brush settings is carried on continu- 
ously. Field and laboratory tests have 
shown that the new process makes 
the adjustable autotransformer as dur- 





Bulletin 
151 









Permanent Magnets 


Magnet Design— Bulletin 151. Written 
for the design engineer. Covers ap- 
plication, properties, design prob- 
lems and testing of permanent mag- 
nets. 


Standard Magnets—Catalog SM-1252. Catalog | 
Complete data with dimensional SM-1252 
drawings of standard magnets of- 
fered from stock for working models, 
small requirements, without special 
tooling. 


able as a fixed-ratio autotransformer. 





Core Materials - 2s Mt 
Laminations— Bulletin L-752. Data on 
stamped silicon-iron laminations “s 
covering material applications, gen- Bulletin 
eral specifications, typical value — 1-752 

’ ers T&SO i 
press pane are ee a 200-B. Only slightly larger than the 
oriented materials. i 


200-B, the V-2 has twice the power- 
Wound Cores—Bulletin WC-353. New | handling capacity and has the new 
bulletin describing T & S Wound “C” brush surface. General Radio Co.. 
; : | 275 Massachusetts Ave., Cambridge 
and Toroidal Cores. Complete with 
specifications and value graphs. 


Long and trouble-free life is said to 
be assured even in severe industrial 
| applications. In addition, a new 
| 2-amp Variac, Type V-2, has also 
| been announced, replacing Type 


| 39, Mass. 


e No. 18, Reader Inquiry Facility, page 237 


| MINIATURE SHIELDED 
| HOOK-UP WIRE 


Miniature shielded hook-up wire 
Type SRPF (SN) for electronic and 
low-current electrical applications has 
high-temperature thermoplastic insu- 
lation with shield and nylon braid 
covering. The wire has a high degree 
of workability and durability. The in- 
1114 East 23rd Street e Indianapolis 7, Indiana sulation is readily stripped, will not 


Select the bulletin or cat- 
alog you need— write Bulletin 


Thomas & Skinner today. WC-353 





THOMAS & SKINNER Steel Products Company, Inc. 


172 ELECTRICAL MANUFACTURING 








This new idea generator packed with facts about 


BAKELITE Polyethylene 


can help turn your ideas into tomorrow's profits 













New 24-page booklet shows how the unusual 
combination of properties of BAKELITE Polyethylene 
can make products look 
better, work better, 

cost less, and 
sell more. 





You can see how products 
benefit by BAKELITE 
Polyethylene’s flexibility, light 
weight, chemical resistance, 
low water permeability, 
excellent dielectric properties, 
impact resistance, formability. 


You can learn the many different 
ways you can fabricate BAKELITE 
Polyethylene ...how it can be 
injection or blow-molded; extruded 
as film, tubing, rod, tape, 
monofilaments; calendered, cast, or 
applied to other materials as hot-melts 
or by flame-spraying. 


You can plan for a bigger future, now, by investigating what BAKELITE 
Polyethylene can do for your own products, when it becomes more 
freely available. New plants are under construction to expand produc- 
tion in order to alleviate present short supply. Time your own develop- 
ment work so you will be ready. Start today, by writing for a free copy 
of this idea-stimulating booklet. Write Dept. QR-20. 





BAKELITE 


TRADE-MARK 


You can visualize how the advantages of 
BAKELITE Polyethylene can be applied to al- 
most every conceivable type of product, in 
practically every industry . . . in revolutionizing 
sales and packaging, in reducing shipping costs, 
in solving materials-handling and installation 
problems. 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation [[{§ 30 East 42nd Street, New York 17, N. Y. 








& 


LASTING COLOR for slide fasteners is achieved 





SHEAFFER SNORKEL pen has cap, barrel, 


plunger knob, and gripping section molded of 
BAKELITE C-11 Plastic, providing fine finish, good 
color, precise fitting, durability. Made by W. A. 
Sheaffer Pen Company, Fort Madison, Ia. 
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with lacquer coatings based on ViINYLITE Brand 
Resins. They withstand usage, cleaning solutions, 
and boiling soapy water. By Stoner-Mudge, Inc., 
Pittsburgh 33, Pa. for Crown Fastener Corp. 


CONTROL CASE for automatic refrigerator de- 
froster is molded of BAKELITE Phenolic Plastic, 
permitting simplified fast production. Molded for 
Paragon Electric Company of Two Rivers, Wiscon- 
sin, by Lapcor Plastics, Inc., Manitowoc, Wisconsin. 
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creep back during soldering, and js 
free from wrinkles after bending. This 
wire is abrasion resistant, flameproof, 
fungus-proof and solvent-proof. Be- 
cause of zero water absorption and 
temperature stability, the wire retains 
a high value of resistance even in 
boiling water. Insulation resistance. is 
10,000 meghoms per 1000 ft at room 
temperature. The relatively low. ca- 
pacity of the wire is stable over the 
entire temperature rating. Tempera- 
ture rating is —55 C to 150 C; con- 
tinuous ambient rating, 125 C. Volt- 
1000 volts a-c or d-c. 
The nylon braid is available in solid 
colors or in color combinations. Type 
SRPF (SN)-26 No. 26 AWG 
conductor with shield and nylon cov- 
ering. Its diameter is 0.075 in.; ca- 
pacity is 40 mmf per ft. Boston In- 
sulated Wire and Cable Co., 65 Bay 
St., Boston, Mass. 

No. 19, Reader ry Facility } 7 





DA? 


BIMETAL 
TCU Tree Eo . 


IN NORTHERN ELECTRIC’S SHEET THERMOSTATS 


age rating is 


has a 


AXIAL LEAD RESISTOR 


Axial lead wirewound resistor for sub- 
miniature electric and_ electronic 
equipment is known as Type 15. 
Rated at 0.25 watts, it is only %4 in. 
long by “se in. in diam. Featuring a 


non-inductive winding and a standard 
tolerance of | per cent, the resistor is 
available in resistance values up to 
tinned 


400,000 ohms. Its axial wire 


Product of 
Northern Electric Co. 
Chicago, Illinois 








This Northern Electric Sheet is “just the thing’ to take along on that 
vacation, to the mountains, the lake or the seashore. You're assured of 
restful slumber, undisturbed by sharp dips in the temperature (so usual) 
while on vacation . . . and wake up rested, relaxed and ready to go. 
The reliability of the electric sheet temperature control and protective 
thermostats are largely dependent upon its Chace Thermostatic Bimetal 
element. 

The automatic temperature control supplies the warmth you desire 
all through the night. When the circuit is closed, current passing through 
the thermostat is supplied to the sheet heating elements which maintain 
the temperature setting regardless of changing room temperatures. Like 
a night watchman, always alert but rarely called upon for action, the 
protective thermostats are an additional safety device. In the event of 
any kind of failure, the current flow is automatically controlled by these 
self adjusting thermostats. 

Chace Thermostatic Bimetal is precision manufactured in 29 types, in 
strips, coils, random long lengths and welded or brazed sub-assemblies. 
Before proceeding with the design of your new actuating device, consult 
our Application Engineers, recognized authorities on temperature responsive 
devices—or write today for our 32-page booklet “Successful Applications 
of Chace Thermostatic Bimetal,” containing condensed engineering data. 


ee 


BE Yo cel VeT ett VICNS 


1608 BEARD AVE., DETROIT 9, MICH. 








leads are anchored to the steatite 
bobbin. When processed with com- 
pany’s special impregnation, Type 15 
gives reliable operation under pro- 
longed exposure to high humidity. For 
less severe atmospheres, the resistor 
is available with 


lacquer coating. 


Shallcross Manufacturing Co., Col- 
lingdale, Pa. 
No. 20, Reacer ry Facility, page 237 


SELENIUM RECTIFIERS 


International Rectifier Corp. has de- 
veloped a unit in a new line of sele- 
nium rectifiers rated for 130 volts rms 
maximum input for 14 values of load 
current from 20 to 1000 milliamp. 
Illustrated is RS75E, which 
has the following ratings: maximum 
input, 130 volts rms; maximum peak 
inverse, 380 volts; maximum output 
current, 75 ma. 


a Type 


A series resistor of at 
least 22 ohms is recommended as a 
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Here’s how to cash in a crippled motor 
for a fully guaranteed replacement 


JULY 
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Through the Westinghouse Motor Exchange 
Plan, your company can release money tied 
up in stand-by motors and renewal parts... 
money that can be profitably employed in your 
own production. Under a most unique service 
policy, Westinghouse has set up a motor re- 
placement pool for crippled motors. This 
Motor Exchange Plan makes available to you 
an immediate, fully guaranteed replacement 
for single or three-phase Life-Line* motors, 
under 20 hp, in frame sizes 203 to 326. 
Quick over-the-counter replacement of Life- 
Line motors is handled at exchange points 
in 127 key manufacturing and production 
centers. If you are not located near such a 
warehouse, your local Westinghouse Sales 


*Trade Mark 


you can BE SURE...1¢ iS 


Westinghouse 


Office will gladly expedite shipment of a re- 
placement motor to your plant. 

With fast service of this kind, you can sub- 
stantially reduce or eliminate stand-by motors 
and renewal parts. You'll find, too, that using 
the Motor Exchange Plan will release main- 
tenance, labor and equipment, necessary for 
repairing motor damage, to work on more 
important jobs. 

Investigate the Motor Exchange Plan soon 
with your local Westinghouse Salesman. He 
will leave with you a complete description 
of the plan contained in this pamphlet, 
SM-5243; or write today for this information, 
Westinghouse Electric Corporation, P. O. Box 


868, Pittsburgh 30, Pennsylvania. J-21743 
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current limiter when used with a 
capacitive filter. Overall dimensions ot 
the rectifier are 1 in. wide by 1% in 
high by %4 in. deep; it is provided 
YY) 7. with a clearance hole for a No. § 
if ‘ machine screw for mounting. Interna 
wy tional Rectifier Corp., 1521 E. Grand 
Avenue, E] Segundo, California. 
No. 21, Reader Inq F t 


PRECISION MINIATURE 
These new P&S Super CONNECTORS 
Switches are for use on Applications of new line of light mul- 
altérnating current. They tiple-contact connectors include elec- 


tronic instruments, telemetering, com- 
can be used to full cur- ; 


; ; putors, and similar uses. Connectors 
rent rating on incandescent and on fluorescent (inductive) are available with from 1 to 100 con- 


lighting loads. They can be used on 277 Volt circuits without tacts, gold plated over silver for 
relays. They are totally enclosed — can be mounted in any maximum conductivity and corrosion 
ad . ‘ resistance. The “floating” contact de- 
position. They are easy to install — designed for back or 
side wiring. Their performance far exceeds new Underwrit- 
ers’ standards. They have many times the life of the ordinary 
A.C.-D.C. switch. They can be used continually up to their 
full rated capacity on fluorescent or incandescent loads 
without overheating. They will control A.C. motors up to 277 
Volts at 80% of the current rating of the switch. 





There are two series of switches — one for 15 Ampere 
and one for 20 Ampere service. Both are manufactured in 
Single Pole, Double Pole and Three-Way types, with brown 
or ivory handles. 

ee 
If you would like more information about this new 
development, drop us a line on your letterhead. 
Literature will be forwarded just as soon as it is sign facilitates ease in engaging and 


disengaging. The male and female 

off the press. Address Dept. EM sis provide positive polarization. 

The connector bodies are precision 

molded melamine with raised barriers, 

PASS & SEYMOUR, INC. SYRACUSE, N.Y. which provide high resistance to arc- 
: ing and heat as well as longer creep- 

OFFICES: 71 Murray St., New York 7, N. Y. age paths, and excellent mechanical 

1229 W. Washington Bivd., Chicago 7, Ill. strength and high dielectric proper- 


ties. Adaptable for use where higher 
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EASY...INEXPENSIVE TO THESE PARTS WITH 


CF-1 





e Non-After-Glow characteristic 
e A canvas-based laminate 

e Post-Forms to shapes in inexpensive cold molds 
e Excellent mechanical strength 

e Resists abrasion, has long life 

e Easily machined and punched 





Where can you use this new canvas-based C-D-F 
“Post-Forming” Dilecto grade CF-1? Presently it’s 
used for a multitude of aircraft and semi-structural 
parts . . . as ribbed panels, fan blades and ammuni- 
tion bay liners, guards and cover frames . . . as 
ventilating ducts, battery box containers . . . switch 
covers, thermostat mounting plates, etc. CF-1 has a 
tremendous potential in electrical as well as other 
industries because of its strength and light weight. 


“Post-Forming” Dilecto CF-1 is easy to work with. 
Heated until pliable with infra-red, electric ovens, 
strip heaters or hot plates, or immersed in molten 
alloys or hot oil, it is then quickly placed in a cold 
mold and pressed or formed until cold enough to 
retain the desired shape. Inexpensive molds can be 
made from hard wood, cast or laminated plastics, 
steel and metal alloys. Normally C-D-F supplies Di- 
lecto CF-1 in sheets from 1/32” to 1/4” thicknesses. 


C-D-F’s sales engineers (offices in principal cities ) 
will cooperate with your designers and production 
experts. C-D-F also forms and fabricates Dilecto to 
your specifications. Write for technical bulletins 
describing Dilecto CF-1 as well as other grades of 
Post-Forming Dilecto. 


NON-AFTER-GLOW — Post-Forming Dilecto CF-1 incorporates special chemicals 
in the varnish that produce no apparent after-glow once an ignited speci- 
men has been extinguished. This product complies with the SAE-Aero- 


nautical Material Specification AMS-3605, latest revision. 


SILICONES, TOO — C-D-F offers other post-forming grades of laminated 
Dilecto: Grade GB-SF is a glass-base Silicone laminate furnished in a 
semi-cured state for forming pieces where high heat resistance and low 
dielectric losses are required. Can be formed into armature slot insu- 


lators, rectangular coil forms, primary-secondary cylindrical or rectan- 
gular insulators for dry type transformers, etc. Grade XF Dilecto is a 
paper-base grade for mechanical applications where electrical properties 
are secondary. 





THE NAME TO REMEMBER @ /)//0 9 FOR POST-FORMING DILECTO LAMINATED PLASTICS 


NEWARK 13, DELAWARE 
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U. S. Patents 
2165009 
2165010 te 
2165011 
2161610 
2161611 


Monthly Stock List 
Mailed on Request . . 


THREAD CUTTING SCREWS 
AIRCRAFT SCREWS 
PHILLIPS 

SEMS 

SHEET METAL 

SPECIALS 


"a 








COLD-FLOW 


Camcar specialists have added the superior 
quality features of Cold-Flow processing to the 
time and cost-saving design of Type F 
Self-Tapping Screws. 


The application of Cold-Flow techniques 
produces accuracy, tensile strength and clean 
dimensions to supply a stronger fastening through 
free-cutting, snug-fitting penetration. 


Cold-Flow quality parts for Metal and Plastic 
Fastening applications are now available 

for your production with the same prompt service 
supplied on all Camcar Parts. 


Telephone 5-945] «* Teletype RK 8653 


AATMCAR SCREW & MFG., CORP. 


607 Eighteenth Avenue + Rockford, Illinois 
your ASSEma., 


° 
UC Tion-pEsiGnE? lil “Ime, 


voltages are required. At present the 
GM series of connectors is available 
in units with 14, 18, 20, 21, 34, 4] 
and 50 contacts. Gorn Electronics 
Div., Gorn Electric Co., Main St, 
Stamford, Conn. 

ircle No. 22, F 


ELECTRON TUBE CLAMP 


Series 200 clamps are made of heat- 
treated beryllium copper, and retain 
their elasticity under almost all elec- 
tron tube temperature ranges. All re- 
maining parts are 18 per cent nickel 
silver. Clamps will conform to govern- 
ment requirements concerning shock 
und vibration resistance. The band is 


al RY), 
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set with two tension loops to permit 
use under conditions that allow a 
variance as much as 0.040 in. in diam 
of the retained object and still main- 
tain the desired tension. All parts are 
nickel-plated to resist corrosion of a 
96-hr salt spray test. They are de 
signed to retain vacuum tubes, cylin- 
drical capacitors, and other objects in 
a stationary position during chassis 
motion. The bracket height and de- 
sign can be adapted for any mount- 
ing requirement. Augut Bros. Inc.. 
31 Perry St., Attleboro, Mass. 

rcle No. 23, Re ry F lity 


MINIATURIZED RELAYS 


Lightweight hermetically — sealed, 
DPDT d-c relay type DC-33 is said 
to exceed the requirements of MIL- 
R-5757B. It is designed to operate 
under 70 g acceleration and continu- 
ous vibration from 10 to 600° eps, 
without mechanical resonance, when 
mounted in each of three mutually 
perpendicular planes. Ambient tem- 
perature range extends from —65 to 
125 C. The relay has passed life tests 
of 100,000-cycle operation with con- 
tacts operating under rated load at 
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Leesona No. 107 Coil Winder 
Offers Many Advantages 


1. Automatic Delivery Shelf does it! 
New shelf feeds the paper inserts to the 
coils, exerting uniform tension on the paper 
as it is fed into the coil. This means tighter 
finished coil. Staggers overlaps to insure 
perfectly round or square coils. Delivery 
shelf automatically lengthens each insert 


@\ 


‘| 
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as the coil diameter increases. This makes 
certain that the coils produced are within 
the maximum allowable outside diameter. 

2. Automatic Electronic Speed Control. 
Slow, cushioned start ... gradual speed 
build-up ... constant high running speed 
for uniform wire tension and coil density. 


x 
bts 
ee 


Automatic 


features 


WINDIN 


Assure accuracy 


and low cost 


3. Automatic Stop Motion — stops the 
machine whenever a spool runs out or a 
wire break occurs. 

4. Automatic Counter stops the machine 
when the required number of turns have 
been reached. 


Send for Bulletin 107 — get the details 
on this fully automatic Leesona® No. 107. 
It will show you how to get the exact elec- 
trical characteristics you want in either 
paper or acetate insulated coils, at the 
highest production rate, and lowest cost. 


UNIVERSAL WINDING COMPANY 


P. O. Box 1605, Providence I, R. I. 


Chicago office and Demonstration Room, 9 So. Clinton St., Chicago 6, Ill. 


For winding coils in quantity 
accurately...automatically 


use Universal Winding Machines 
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STANDARD and HEAVY DUTY 


See 
= r 
ay 


Fs “. . 2 
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For Inverting D. C. to A.C. ...Specially Designed 
% for operating A. C. Radios, Television Sets, 
% Amplifiers, Address Systems, and Radio 
<> % Test Equipment from D. C. Voltages GS 
in Vehicles, Ships, Trains, Planes é 
and in D. C. Districts. é& 


; : 4 iy 
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\/ NEW MODELS 
~/ NEW DESIGNS 
4/ NEW LITERATURE 


“A" Battery Eliminators, DC-AC inverters, Auto Radio Vibrators 


American Teevision « Ravio Co. 


Luality Products Since 1931 
SAINT PAUL 1, MINNESOTA—U. S. A. 
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12 cycles per min. Contact bounce of 
the unit is held to 250 microsec, and 
contact rating is 2 amp with a 26.5- 
volt d-c resistance load. Required 
input coil power is less than 0.325 
watt. Available in any coil resistance 
up to 25,000 ohms and with spade 
lugs, turret, or wire loop terminals. 
Dimensions are 1.79 in. high, 1.188 
in. in diam; weight is 3.62 oz. Del- 
tronic Corp., 9010 Bellanca Ave., Los 
Angeles 45, Calif. 

No. 24, Reader Inquiry Facility, page 237. 


SHADED-POLE MOTOR 


Latest addition to the EMC fhp motor 
line is the Model 5000, which is de- 
signed for fan duty in air condition- 
ers, window fans and other similar 
applications. A 6-pole shaded-pole 
motor with drawn steel housing, self- 





SLOTS 





aligning bearings, it is offered either 
in a two-speed or single-speed type 
and is available with or without rub- 
ber mounts and resilient base and 
overload protection. Speeds of 1050 
rpm with lower second speed of ap- 
proximately 800 rpm are standard. 
Available in horsepower ratings of 
45, 42, Mo, and %. Electric Motor 
Corp., Div. of Howard Industries, 
Jnc., Racine, Wis. 

circle No. 25, Reader 


SYNCHRONOUS TIMING 
MOTOR 


New motor designated Model 50 Se- 
ries has a torque rating of 40 in.-oz 
at 1 rpm. Design features oil retain- 
ing disks which trap a supply of oil 
at all bearing surfaces so that the 
oil cannot leak out of the die-cast 
housing. Other features include cut 
gears and pinions throughout; highly 
polished spindles; 50 per cent more 


ELECTRICAL MANUFACTURING 
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Cut Production Costs 
with 
REVERE 
ALGMINGIA 


Fin stock, made of Revere Aluminum Coiled Sheet, is 
saving time and money for leading manufacturers of 
convectors, baseboard convectors, unit heaters, air con- 
ditioners and refrigeration equipment—much of it in 
combination with Revere Copper Tube. Uniformity of 
properties and accuracy of gage are among the reasons 
for the widespread use of this fine Revere material. 

Available in a number of alloys, Revere Aluminum 
Products include coiled sheet, extruded products, seam- 
less tube, and forgings, as well as electrical bar. The 
Revere Technical Advisory Service is ready to help you 
use them to advantage. 

Send for your free copy of the new 28-page booklet, 
“Revere Aluminum Extruded Products.’’ Address 


Dept. EL7. 


REVERE 
FAL LL LL | 


REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N.Y. 
» oJ tJ 
Mills: Baltimore, Md.; Chicago and Clinton, I1l.; Detroit, Mich.; 


Los Angeles and Riverside, Caltf.; New Bedford, Mass.; Rome, N. Y.— 
MTOR ete el eet ae 
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no room in your budget for 


then you haven’t seen 


the Menney 





SERVO UNIT 





and COMPANION TEST CHAMBER 


Accurate environmental testing, for 
pheric tests, is within the reach of 
well under $2,000 for the majority 


a wide variety of controlled atmos- 
all industrial budgets. The cost is 
of industrial needs. 


The Tenney Servo Unit, a portable air-conditioning system, provides 
broad variations of heat, cold, and/or humidity for aging and weather- 
ing test programs. Air is circulated at the rate of 40 cu. ft. per min., 


capable of absorbing 1700 B. T. U. 


per hour at — 100°F., or of deliv- 


ering 5000 B. T. U. heating effect at a maximum temperature of 
+ 185°F. Relative humidity can be maintained from ambient to 95% 


in a temperature range of ambient to + 


180°F. in 40 cu. ft. of recircu- 


lated air. Low temperature operation requires 10 Ib. of dry ice per hour 


at — 180°F., %lb. per hour static. 


SPECIFICATIONS 


Dry Ice Total Temp. Electric 
Model Size Wot. Capacity Range Req'mts. 
TSU-50 17”"x17"x31” 165 Ib 50-70 Ib. — 100°F. to + 200°F. 2 kw. 
TSU-150 21"x25"x33” 200 Ib. 150 Ib. —100°F. to + 200°F. 2 kw. 


The Tenney Companion Test Chamber 
provides an efficient test work-space 
when attached to the Tenney Servo 
Unit either horizontally or vertically, 
by a simple, sturdy device. (Servo is 
easily detached for use with other en- 
closures or tests.) Ruggedly constructed 
and fully insulated, this chamber is 
built in three sizes of work space, stain- 
less-steel lined: 3 cu. ft. (18” x 18” x 


For further information and prices write: 


<< Menney 


ENGINEERING, INCORPORATED 
Dept. AA, 26 Avenue B, Newark 5, N. J. 





Los Angeles Representative: GEORGE THORSON & CO. 


Engineers and Manufacturers of Automatic Environmental 
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18”), 8 cu. ft. (24” x 24” x 24”), and 27 
cu. ft. (36” x 36” x 36”). Forged brass 
hardware is provided. Complete vapor- 
proofing is achieved by special gaskets. 
Optional equipment includes multi- 
paned viewing window in door, elec- 
trical connector panel, turning shafts, 
coaxial cable, utility ports, and high- 
voltage terminals. 





SEE sii 


R.E.M.A. 
show 
NOV. 9-13 
BOOTH 219 


@ 8584 


Test Equipment 










bearing surface than previous motors 
of this type and positive positioning 
and locking of stator and rotor as- 
semblies. Motors are available in uni- 
directional or reversible models in a 
wide variety of output speeds from 
% rpm to 1800 rpm and for operating 
voltages from 6 to 550° volts a-c. 
Hagen Manufacturing Co., Inc., 202- 
20th St., Moline, TIl. 

No. 26, R« ry Fa 


PHENOLIC INSULATION 
COATING 
Recently introduced is an improved 
phenolic insulation coating for re- 
sistors, capacitors, and coils known as 
Durez 16382 resin. The resin, it is 
stated, produces a denser, tougher 
coating which has better electrical 
properties and is more water resistant 
than its predecessor. The resin com- 
pound is supplied in powder form 
and is designed for dip application. 
After coating, the parts are usually air 
dried at room temperature for several 
hours, followed by baking at 300 to 
325 F for 1 to 2 hr to cure thoroughly 
the resin binder. If color coatings are 
desired, resin-soluble or —alcohol- 
soluble dyes or pigments can be added 
to the dipping mix. Durez Plastics & 
Chemicals, Inc., North 
N. Y. 

e No. 27, Reader Inquiry F 


Tonawanda, 


HEAVY DUTY 
ROTARY SWITCHES 


Now available are two single-deck. 
single-pole rotary switches designed 
for complicated range or circuit 
switching of experimental apparatus 
or heavy duty test equipment. Both 
the 60-position (type 10061-S) and 
the 36-position (type 10054-S) models 
have a unique detent mechanism 
which also provides the non-shorting 
action. The rotor arm is actually lifted 


ELECTRICAL MANUFACTURING 
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for Name Plates and Trademarks 


Your trademark or trade name may be only 
a means of identification on your product. If it 
is custom molded of Erie Three Dimensional 
Custom Molded Plastics, it becomes a spot of 
beauty that brings your symbol to the attention 
of the buyer with the sparkle of a rich jewel, and 
enhances the sales appeal and sales value of 


Ath Snivers,, 
é Oe the ay 
eZ ie. 


mate 


your product. Often your trademark can be 
embodied in a functional part, as a handle or 
knob. For execution of your ideas, or for help in 
formulating them, come to Erie . . . the pioneer 
in custom injection molded plastics. 


Write for your copy of bulletin, 
“Who We Are... What We Do in Plastics.” 


ERIE RESISTOR CORPORATION ..... PLASTICS DIVISION 
Main Offices: ERIE, PA. 


Sales Offices: Cliffside, N.J. © Philadelphia, Pa. ¢ Buffalo, N. Y. * Chicago, Ill. 
Detroit, Mich. ¢ Cincinnati, Ohio « Los Angeles, Calif. 


ae Factories: ERIE, PA. » LONDON, ENGLAND + TORONTO, CANADA 
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you ll want this 
new guide to 


a 





Send for 
the new 


TRANSFORMER AND 
FILTER REACTOR CATALOG 





easier to use, more complete than ever 


You'll find more than 500 units You'll want this new CHICAGO 
listed in the new cHIcAGo Catalog Catalog for handy reference. It 
. .. transformers for every application provides a wealth of terse factual 
. . . presented in one complete, information on CHICAGO 
easy-to-use specification guide, Transformers for original or 
covering the following categories: nalenmeanheen in the redin 


@ MIL-T-27 Hermetically-Sealed electronic, electrical, aeronautical, 
Transformers geophysical, and automotive 
@ New Equipment Transformers industries. Use this Catalog as your 
@ Television Replacement Transformers buying guide to the World’s Toughest 
e@ General Replacement Transformers Transformers . . . depend on your 
e Control & Power Circuit CHICAGO distributor for prompt, 
Transformers efficient service. 


ep sun eget nome 


owns reameroeeees 


CHICAGO TRANSFORMER 


DIVISION OF ESSEX WIRE CORPORATION 
3501 W. Addison Street * Chicago 18, Illinois 
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as it moves from one contact to the 
next, thus allowing the maximum 
number of usable contacts in the 
smallest space. Large solid silver con- 
tacts mounted on a laminated phe- 
nolic deck results in an average con- 
tact resistance of less than 0.006 ohm. 
The current-carrying capacity of Type 
10054-S is 40 amp, with breakdown 





voltage of 2500 volts. The 60-position 
Type 10061-S will carry 30 amp and 
has a breakdown of 1500 volts. 
Switches may be easily ganged to 
provide additional poles. Overall di- 
mensions using four-point spacer 
mounting are 4% in. square by 1'2 in. 
deep. The insulated shaft extends 1 
in. beyond spacers. Shallcross Manu- 
facturing Co., Collingdale, Pa. 

No. 28, Reader Inquiry Facility, ; 


CAPACITOR USES 
NEW DIELECTRIC 


Now commercially is a diallyl phtha- 
late tubular capacitor, designated 
Plastimike. Its Mylar dielectric can 
withstand 125 C. Capacitor has an 
epoxy resin seal and a minimum in- 
sulation resistance of 100,000 meg- 





ohms. Case sizes range from “8 in. x | 
in. to 1 in. x 3 in. Ratings run from 
0.001 to 1.0 mf in 400, 600 and 1500 
volt d-c ranges. Condenser Products 
Co., 7517 North Clark St., Chicago. 
Circle No. 29, Read wiry Facility. 1 } 


FLEXIBLE STYRENE 
INSULATION 


Originally developed in Germany, a 
flexible oriented film, designated 
Styroflex, is now being produced 
under license in the U. S. The film is 


ELECTRICAL MANUFACTURING 





Examine the 
UT Ea a CN Re: 





No doubt you too can save 
tReet CLT | 
and increase your profits 
Site 
There are literally thousands of places where down shafts to make shoulders. Redesign to 
retaining rings will save, ranging from sim- eroove smaller shafts and housings and use 
ple applications on tools, toys, small parts these high-grade steel rings. 
and gadgets to complicated heavy duty en- Let our engineers consult with you. Send 
gines, large drill presses, ete., ete. today for folders. 

And in addition to this economy, they Don’t pass up this opportunity to increase 
improve your products. It is wasteful to cut profits. 

THE NATIONAL LOCK WASHER CO. 
NEWARK 5, NEW JERSEY ° MILWAUKEE 2, WISCONSIN, U. S. A. 


OO.) oe 
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LOW COST 


FINISHES 


for zinc, 
cadmium, aluminum 
and cuprous 
provide 
corrosion resistance 
paint base 


metals 


choice of 
appearance — 


“a And they are easy to 
apply! Just a simple chemical dip 
for only a few seconds produces the coating 


LOW MATERIAL 
AND SHIPPING COSTS 


combine to make Iridite the most economical chrom- 
ate finish you can buy. Many Iridite chemicals are 
packed in powder form, thus can be shipped to 
you in steel pails at freight savings of up to 
75%! Pails take less storage space, are 
easier to handle, eliminate carboys, 
need not be returned. 


WHY NOT TEST IRIDITE ON YOUR PRODUCTS? Write for 
literature and send samples for free test processing. See “Plating 
Supplies” in your classified telephone directory or write direct. 


A uro Researcn Propucts 


INCORPORATED 
4004-06 E. MONUMENT STREET © BALTIMORE 5, MD 
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claimed to exhibit none of the brittle 
characteristics of other forms of poly- 
styrene although possessing the same 
excellent basic properties. The U. S.- 
produced Styroflex film has improved 
heat resistance as well as in a wider 
normal working range. At tempera- 
tures below the softening point of 
95 C it resists great pressures without 
vielding, and shows almost no plastic 
flow. Compressive strength is ap- 
proximately 14,000 psi and_ tensile 
strength, approximately 10,000 psi. A 
non-hygroscopic material, it is un- 
affected by adverse humidity condi- 
tion. Suitable for high-frequency ap- 
plications, such as coaxial cables and 
low-loss capacitors. It is said to make 
possible wound-type capacitors with 
accuracy and efficiency comparable to 
the best mica units at much lower 
cost. The high surface and volume 
resistivity aids in retaining the charge 
over extended time. Film is now avail- 
able in tanes of any length, from '% 
in. to approximately 10° in. width, 
and from 0.0004 in. up to 0.005 in. 
in thickness. Natvar Corp., 207 Ran- 
dolph Ave., Woodbridge, N. J. 
No. 30, yu ty, f 


SUBMINIATURE RESISTOR 


New subminiature — resistor, Type 
1106, is “6 in. diam x “16 in. long, 
and rated at 0.1 watts. Maximum re- 


sistance when wound with Evenohm, 





Karma or equivalent, is 100,000 ohms. 
Other resistance wires with different 
temperature coefficients are available 
with a lesser maximum resistance pet 
spool, This resistor is specially im- 
pregnated to resist conditions of ex- 
treme humidity. Tolerances are avail- 
able to +0.05 per cent. Regular wire 
or Tensolite leads can be furnished. 
The Daven Co., 191 Central Ave., 
Newark, N. J. 
No. 31, Re ry Facilit 


MINIATURE WIRE-WOUND 
POTENTIOMETERS 


Type RTS-7s Series of miniature wire- 
wound potentiometers have 4 in. 
shafts and 8-32 bushings. Power 
dissipation is 3 watts at 80 C. De- 
signed to meet military requirements, 
potentiometers are housed in ano- 


ELECTRICAL MANUFACTURING 


Can This 
Versatile 
Timer 


Switch 
Solve Your 
Problems ? 





The Mallory Interval Timer Switch can be readily of cams that actuate a multiple circuit switch. 
adapted to a wide variety of equipment requir- a : : 
ing automatic control. Originally developed by lhe design of the switch lends itself to modifica- 
Mallory. it was the first timer switch which was tion. The number of cams can be varied. The 
small enough and dependable enough to make contour of the cams can be shaped to desired time 
today's automatic clothes washers, dishwashers cycle programs of varying applications. Different 
and clothes driers possible. Its compactness and bussing arrangements can be incorporated to 
reliability may be the answer to economical con- accomplish numerous circuit combinations. 


trol for your automatic equipment. . _ et 
: , - The Mallory Timer Switch may be the answer to 


The Mallory Timer Switch is applicable wherever better, more dependable operation for one of your 
automatic, pre-determined, multiple-circuit products. Let us send you a copy of Technical 
selection is required in proper sequence on a re- Bulletin SF-9. It contains complete information 
petitive evcle. Basically the switch consists of on how this switch can be applied to vour spe- 
a synchronous motor, cam shaft and a series cific problems. 





‘xpect more... Get more from MALLO RY 


Special Switches, Television Tuners, Controls and Resistors 


<= 


P.R.MALLORY & CO. Inc. SERVING INDUSTRY WITH THESE PRODUCTS: 
Electromechanical — Resistors * Switches * Television Tuners * Vibrators 
A L L O Rm Electrochemical—Capacitors « Rectifiers * Mercury Dry Batteries 


Metallurgical—Contacts* Special Metals and Ceramics * Welding Materials 
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Provide low contact resistance 
Prevent sticking 

Insure against dielectric failure 
Promote long life 


Westinghouse Type ‘“‘F"’ 
Circuit Breaker 


in LOW-VOLTAGE AIR CIRCUIT BREAKERS 


The Westinghouse Type “F” 100-Ampere Circuit Breaker is a 
device in which electrical contacts are called upon to do an 
outstanding job. When interrupting short circuit currents in this 
Westinghouse breaker, contacts must be able to withstand the 
effects of severe arcing—must do a salient task of resisting 
mechanical wear, impact, and sticking. 


To meet exacting requirements of their ‘‘F” size, Westinghouse 
approved Gibsiloys W-10 and W-13—after these Gibson contacts 
were proven to 1) afford low temperature rise at the line terminal, 
2) be economical, 3) give an excellent test performance. One of 
the best breakers of its type, the Westinghouse Type ‘‘F” is one 
of many instances in which electrical manufacturers have chosen 
Gibsiloys. For Gibsiloys mean 1) low millivolt drop, 2) satis- 
factory performance in dielectric tests, 3) the ability to repeatedly 
withstand Underwriter breaker tests. 


Although Gibson developed W-10 and W-13 contact materials 
primarily for small enclosed breakers, these are just two of many 
types found eminently suited to a variety of applications. To 
solve your contact problems—whether they be obtaining Under- 
writers’ approval, or selecting quality contacts for any other 
specific application—contact Gibson first. Draw on Gibson’s 
21-year experience exclusively in this field. Our engineering 
service is yours at no obligation. 


Write for Gibson Catalog C-520 


LTE SITS (O97, 





Gibsilo 
(Ad A AM 


ALG Badan or co 


8349 Frankstown Ave., Pittsburgh 21, Pa. 


dized-aluminum bodies having sealed 
line-reamed shaft bushings and sealed 
terminal plates. Available as single 
units, or ganged according to require- 
ments. Rotational life is well above 
1,000,000 revolutions. Ambient tem- 





perature range is —55 to 80 C. Re- 
sistance ranges from 10 ohms. to 
50,000 ohms, linear only. Units are 
% in. diam and 4s in. in depth; weight 
is ‘46 oz. Waters Manutacturing, Inc., 
4 Gordon Street, Waltham 54, Mass. 

No. 32, Read t e 237 


TANTALUM STRIP 


Tantalum strip is now available pre- 
cision-rolled to close tolerances and 
to thin gage and foil. A non-mag- 
netic and corrosion resistant metal 
with tensile properties comparable to 
cold-rolled steel, tantalum is custom 
rolled in strip up to 6 in. wide and 
down to 0.0005 in. thick, and to tol- 
erances as close as 0.0001 in. on 
thickness. The strip is available in 
any quantity from | lb to production 
quantities. Typical uses in: electrical 
and electronic equipment include: 
electronic controls, amplifiers, capaci- 
tors, oscillators; and timing devices. 
Industrial Div., American Silver Co., 
Inc., 36-07 Prince St., Flushing 54, 
N. Y. 

No. 33, Reader ty e 237 


LEVER CONTROL FOR 
VARIABLE-SPEED MOTORS 


To maintain automatic speed regu- 
lation of such mechanisms as air cyl- 
inders, follower rolls and conveyors 
which have a movement proportional 
to the desired speed range, a lever 
control has been developed for Vari- 
drive motors. The driven equipment 
can be mechanically linked to the 
lever. Maximum and minimum speeds 
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14%2''-18 Flat Head 
Silicon Bronze Wood 
Screw. One of 7,000 
Stock Items. 


end corrosion 


with HARPER 


everlasting fastenings 


From the day the equipment you manufacture leaves your 
plant, corrosion begins its work of destruction. It may be 
slow if atmospheric conditions alone are encountered, or 
rapid if salt spray, caustic chemicals or acids affect its operation. 

Many manufacturers find that the small additional cost of 
corrosion-resistant fastenings is good insurance on their 
equipment. Fastenings of brass, silicon bronze, naval bronze, 
copper, nickel, aluminum, Monel or stainless steel last longer 
—prevent breakdown—improve appearance and salability. 

The H. M. Harper Company is the largest manufacturer 
specializing in fastenings of corrosion-resistant metals. Over 
7,000 items are carried in stock—one order to write—one 
account to keep—one bill to pay. 

There is a Harper Branch office or Distributor near you 
with stocks ready to fill your order. Consult with Harper 
metallurgists and engineers on any tough corrosion problem 
you may be facing. 


THE H. M. HARPER COMPANY 


Lehigh Avenue, M Grove, Illinois 
8204 Lehigh Avenue, Morton Grove inois BRASS 


NAVAL BRONZE 
SILICON BRONZE 
MONEL 

NICKEL 
ALUMINUM 
COPPER 
STAINLESS STEEL 


1) 
| HARPER 
EVERLASTING FASTENINGS 


SPECIALISTS IN ALL CORROSION-RESISTANT FASTENINGS 
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db Brakes Motors Fast 
with 


DIRECT ACTION - 





Dings Magnetic Brakes have no solenoids, 
Mechanical linkages to wear or adjust... 


SET OR RELEASE with Dings Brakes is virtually instantaneous— 
movement of the braking assembly is measured in thousandths of 


an inch. Direct spring action sets the brakes. Magnetic pull releases 
them. 


Speed isn’t the only advantage of Dings direct control design. 
Wearing parts have been reduced in number, Less maintenance is 
required and space is saved. 


t 100K AT THESE OTHER DINGS pee FEATURES 


@ Easy Installations—no need to dis- 
mantie brake. 


@ High Thermal Ratings—longer life 
with more stops per minute. 


@ Manual Release—handy lever serves 
as wear indicator, resets itself. 


@ Easy Adjustment for Torque and 
Wear—just a twist of a wrench on 
the adjusting nuts. 


Send for Catalog 


db on Integral and 


Fractional Horse- 
power brakes. 


: 1 
DINGS BRAKES, INC. : 
| (Subsidiary of: Dings Magnetic Separator Co.) : 
4713 W. Electric Ave., Milwaukee 46, Wis. | 

i 
PLEASE SEND ME BULLETIN B-4000-B. 
1 
; Name Ce taal aeeea ans eae ee atic as iat sah i 
i i 
SE = ke ee ; 

{ 
- Address__ -o2 ae 
1 

i 
Rl esseaks Zone___ State = : 
Oa a ee ee > 
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may be pre-set by means of adjustable 
speed stops located on the exterior. 
The lever may be assembled by the 
user in any of four radial positions 
spaced 90 deg apart. Full range of 
speed is achieved with a lever move- 
ment of 60 deg. U. S. Electrical Mo- 
tors, Inc., Box 2058, Los Angeles 5-4. 
Calif. 
rcle No. 34, 


MINIATURE HERMETICALLY 
SEALED CONNECTORS 

Recently introduced is the U Ser'es 
of subminiature connectors in a round 
shell design. Designed for miniature 
sealed and unsealed — instrument 
switches, relays, transformers, am- 
plifiers, and other components and 
equipment, the U series is now made 
in 5- and 6-contact arrangements. 





with single-contact and 12-contact 
tvpes available in the near future. 
U plugs with socket inserts have spe- 
cial silicone rubber insulators. Pin in 
sert plugs have insulators of vitreous 
material. One group of receptacles is 
hermetically sealed for solder applica- 
tions, and another with a locknut for 
mechanical or solder applications. 
Contacts have a rating of 5 amp, 
with a minimum flashover of 1700 
volts d-c. Polarization is achieved by 
a flat-top plug design. Engagement is 
effected by the bayonet and “J” slot. 
Shells are steel cadmium plated and 
chromate dipped. The 3-contact plug 
weighs only 0.0088 Ib and is 1146 in. 
long, with a maximum diameter. ot 


> in. Cannon Electric Co., 3203 
Humboldt St., Los Angeles 31, Calif. 
No. 35, R f iry Facitit 


FIBER CUSHION 


Meeting requirements of MIL-P- 
6064A and MIL-C-7769, CO-RO- 
TEX is a liner of rubberized fiber. 
vuleanized into sheets or pads and 
die cut into shapes to fit product 


~ Pa 


8 





contours, to provide dependable pro 
tection for precision parts against 
breakage or damage during shipment. 
A highly resilient, lightweight fiber ot 
uniform consistency, it is dust-free. 
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Stonized 
forms, lug collars, bushings, and 
printed covers are used as com- 
ponent parts of many products of 
the electronics and electrical in- 
dustries, among them being: 


spiral phenolic coil 


R. F., |. F., AND OSCILLATOR, 
AND OTHER COILS FOR RADIO 
AND TV 
PERMEABILITY TUNERS 
TUBULAR CONDENSERS 
TRANSFORMER COILS 
ELECTRIC MOTORS 
SELENIUM RECTIFIERS 
RELAYS 
TIME CONTROL ASSEMBLIES 


3 % ¥ 


Stone’s Electrical Insulating tubes 
are used as core or shaft insu- 
lating, rivet and screw insulators, 
spacer bushings, or liner and 
protector sleeves, in the manu- 
facture of: 


FRAC. H. P. MOTORS 
RELAYS 
SOLENOID SWITCHES 
TRANSFORMERS 
FLUORESCENT LAMP STARTERS 
COMMUTATORS 
ELECTRIC BLANKETS 
ELECTRIC CORD SETS 
INDICATOR LIGHTS 
VOLTAGE REGULATORS 
ELEC. MEASURING EQUIPMENT 
INCANDESCENT LAMPS 
ELECTRIC TRAIN SETS 


SALES OFFICES 
BRIDGEPORT........... 3-2575 
©. E. Pfannkuch & Co., 
‘, 952 Main Street 
‘CHICAGO. Tuxedo 9-6920 
Joseph L. Pits, 
1643 N. Nagle Avenue 


CLEVELAND Main 1-8410 
C. E. White & Company, 

Bulkley Building 
LOS ANGELES. .Pleasant 2- 0791 

E. H. Southwell Co., 

5957 So. Western Avenue 
_NEWARK......Humboldt 5-9000 
‘L. K. Detwiler, 443 Broad St., 

Room 205 
PHILADELPHIA... Walnuf 2-1182 

I. R. Blair, 401 N. Broad St., 
~  i.Room 740 
ST. LOUIS. ..... . .Parkview 3274 
| £, B. Henderson Co., 

8147 Delmar Blvd. 


BTORONTO.. . ....< «Murry 1106 





Ltd., _ Mendota Road, E 
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Electric Insulation & Fibre Co., 


Stone’s Coil Bobbins are strong, 
light-weight forms, made to accurate 
tolerances for winding coils used in: 





TIMER MOTORS + 
TV SPEAKERS + 
SOLENOIDS + 


ELECTRICAL NOVELTIES 
ELECTRICAL TOYS 


Stop and Think 
for 4 Moment! 


HANCES are you can come 
up with a possible use for a 
Stone paper tube with the re- 
sulting benefit . . . quality at low 
cost. And we will help you make 
its use practical . . . gladly. 

The 126 year old heritage 
that is Stone’s has made it pos- 
sible to develop more accurate 
methods of manufacture and at 
the same time perfect our mass 
production techniques. Hundreds 
of America’s leading manufac- 
turers have found that dealing 
with Stone can be a profitable 
and satisfactory relationship be- 
cause they too have approached 
us about possible uses of Stone 
tubes and found that we could 
help make these uses practical. 

Stone's specialty is small 
diameter spiral wound insulating 
tubing from 3/64” to 1” ID 
although larger sizes are avail- 


STONE PAPER TUBE COMPANY 


INCORPO 
900-922 Franklin Street, N.£E., Washington 17, D. C. 


able. As all Stone tubes are cus- 
tom-made, yet mass produced, 
they can be furnished in hi- 
dielectric kraft, fish paper, plastic 
films in various wall thicknesses 
and lengths. They can also be 
formed, notched, punched, 
printed, dipped or impregnated 
with a variety of waxes and 
resins. 

Stop and think for a moment 
and realize that your nearest 
Stone representative can be of 
great assistance to you... or 
write directly to us. We are sure 
that our product list of many 
thousands will make it probable 
that we can meet your require- 
ments ... and give you the un- 
surpassed service which has made 
us one of the world’s largest 
small diameter paper tube 
manufacturers. 


KATED 





RELAYS * SIGNAL SYSTEMS 
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operates... 


he magnetic pull moves the armature along the 
Solenoid axis. This action is efficiently converted into 
rotary motion by means of ball bearings on inclined 

es. The inclined ball races are made to compensate 
for the magnetic pull increase as the Solenoid air gap 
loses, thereby providing substantially constant torque 
aude e the Solenoid stroke. The rotary snap-action 
power of the Ledex can be efficiently harnessed with a 


minimum of linkages, through the use of one or more 
standard features available on all models. 


As can be seen from the exploded view, Ledex Rotary 
Sineedaian Dae Ge eeeeetce etre 


All parts are to exacting tolerances and are 
carefully ir assembled. 











data is Seallelete upon request. 
‘Write for descriptive literature today! 











123 WEBSTER STREET, DAYTON 2, OHIO 
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non-abrasive, resistant to moisture 
and fungus, and non-corrosive to 
metal. Greenwood Packaging Supply 
Co., 859-879 Summer Ave., Newark 
1, N. J. 


No. 36, 


HIGH-SPEED STOP CLOCK 


Panel-mounted stop clock timer total 
izes hundredths of a sec up to l min. 
It is hermetically sealed, and weighs 
only approximately 2 lb. Unit is avail 
able with automatic reset and accrued 
seconds indicator with fluorescent dia] 
and hand, and in other forms for sp 





cial requirements. Clock is built for 

operation on 50, 60, or 400 cycles 

a-c or 20-30 volt d-c; 400-cycle units 

have a d-c clutch. A. W. Haydon Co., 

232 Elm St., Waterbury 20, Conn. 
No. 37, 


HEAT-RESISTANT 
INSULATING VARNISH 


New high heat-resistant insulating 
varnish, called Irvington No. 180, has 
undergone extensive laboratory and 
preliminary field tests which indicate 
no adverse effects on numerous elec- 
trical applications when operated at 
elevated temperatures as high as 356 
F (180 C). Varnish has a clear color, 
excellent oil and moisture resistance 
with a dry dielectric strength of 2100 
volts per mil. Irvington Varnish & 
Insulator Co., Irvington, N. J. 
No. 38, ry F t 


BREATHER HOLE PLUG 


Now available is a spring stamping 
designed to cover access holes for 
adjustment screws or to provide for 
internal ventilation in the doors ot 
refrigerators and the lids of freezers. 
Although designed for use in refrig- 
erator and freezer units, plug may 
be used wherever there is a need to 
cover a hole in sheet metal or plas 
tics units and yet provide for air 
passage or easy access. Sizes to fit 
% in. and 1 in. holes are available 
Plug is installed by manually press- 
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Toledo, Ohio. 


SPF T 


The Luma Soldering Tool, gives quick heat almost as soon 
as the transformer is plugged in. The total weight of the 
hand-piece is only 8 ounces. Electrodes are carbon and 
electrode holders are of free-machining “R” Monel, whose 
heat and corrosion-resisting properties add a valuable 
plus in this application. 

For information about the Luma Soldering Tool, write 
directly to: Luma Evecrric EguipmMent Co., P. O. Box 132, 





“R” Monel has no comparison, 


JULY 


1953 


says maker of resistance soldering tool. 


Luma Evecrric RouipmMent Co, had designed 
anew resistance soldering tool that weighed 
only 8 ounces. 


But they ran into trouble with the elee- 
trode holders. They tried various metals but 
for one reason or another they proved un- 
satisfactory. 

The metal they needed had to have all the 
qualities necessary for a fast heating tool 
high strength—good resistance to oxidation 
and corrosion—favorable electrical charac- 
teristics—low coefficient of expansion. 

These they could get in several materials 
but the big snag came when they tried to 
production machine the holders. For ex- 
ample, in deep drilling small diameter holes 
in the holders, the drill would “drift” to 
one side. 

After several failures they wrote to Inco. 

Inco Technical Service engineers care- 
fully considered the factors, and then recom- 
mended “R” Monel, and a solution to the 
drilling problem. 


The company tried it. 

And after 12 months’ production with 
“R” Monel, here’s what they wrote us: “For 
our particular purpose ‘R’ Monel has no 
comparison. [t is a pleasure to know that 
Inco is interested in the small manufacturer 
and will cooperate, such as you have to ex- 
plain the uses and advantages of Monel.” 





Versatile machinable nickel alloy solves succession of problems 


Talk your problem over with an Inco 
Nickel Alloys Engineer 


Right now, of course, Inco Nickel Alloys 
are on extended delivery because so much 
nickel is needed for defense. But we feel 
that if you have a metal selection problem, 
Inco engineers can still help you. 


Inco has valuable publications that may 
contain the solution to your problem. They 
are yours for the asking. For these or for 
personal consultation on your metal prob- 
lem. write to Inco today. 


The International Nickel Company, Inc. 


67 Wall Street, New York 5, N. Y. 


Here are the Bulletins 
That Helped Luma Decide 
“Inco Nickel Alloys for Electronic 
Uses,” (a pocket-sized booklet with 
detailed information on Inco Nickel 
Alloys used in electrical and electron- 


ic industries ). 


“Technical Bulletin T-5 .. . Engi- 
neering Properties of Monel and ‘R’ 
Monel,” (a handbook of facts about 
Monel). 

“Technical Bulletin T-12 ... Ma- 
chining Inco Nickel Alloys.” 


Inco Nickel Alloys 


MONEL® © “R’®MONEL * “K’“® MONEL ® “KR’’® MONEL * “S’“® MONEL 
INCONEL® * INCONEL “X’'® © INCONEL “W’® * INCOLOY® * NIMONICS® 


NICKEL * LOW CARBON NICKEL * DURANICKEL® 


vanes shes 
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For SPECIFIED PERFORMANCE 
Specify JELLIFF RESISTANCE WIRE 


A WIDE RANGE OF ALLOYS... 
A WIDE RANGE OF EXPERIENCE... . 


COMPLETE CONTROL OF MANUFACTURE... . 
make JELLIFF the ideal source of 


Resistance Wire to assure your Product's 


ing it into the hole; the three legs 
spring back and hold the plug. se- 
curely; no special tools are needed. 
Shakeproof Div., Hlinois Tool Works, 
St. Charles Rd., Elgin, Hl. 

e No. 39, Reader t 


Performance According to Specs. 


LOW LEAKAGE CAPACITORS 


New line of tantalum electrolytic ca- 
pacitors, 


teateOmetn © 88s, 


THE C. 0 


ae Ras 


MANUFACTURING 
CORPORAT:ON 
SOUTHPORT, CONN. 


Tantalex Type 
LOOD, is designed tor military and 
industrial applications 
leakage is a 


designated 


DiehinG 43% 
germ tonwa® 


precision resistors—rheostats— ethan. tae 
relays—thermocouples—ohmmeters primary requirement. 
—bridges—high-temperature fur- 
naces can all benefit from the 
PLUS-PERFORMANCE of 


JELLIFF RESISTANCE WIRE 


ae MSaw arm ie 
. 


Capacitors are hermetically sealed. 
Units available are rated for continu- 
ous operation at 585 C or 125 C. 
Sprague Electric Co., 307 Marshall 
St., North Adams, Mass. 

e No. 40, F f 


SPROCKET CHAIN 
For products requiring a light but 


highly accurate drive or contro] ee 
ment, precision-made small sprocket 


{3 Model 825. 225 watts 
Designed and built for heavy duty industrial use... 


6 Ib. capacity 


DRAKE SOLDER POTS 


Heavy duty pots to give rugged serv- 
ice. 1 Ib., 2 Ib., and 6 Ib. capacities, 
in 150, 300, and 600 watts. Quality 
built with genuine Nichrome elements. 


COMPETITIVELY PRICED 

The Drake Vapor-Proof will outperform —out- 
wear—any soldering iron you have ever used! 
Exclusive SEALED ELEMENT keeps moisture 
and flux vapors out—ends corrosion that usually 
results from such seepage. Test elements oper- 
ated continuously under water for 30 days were 
undamaged! Ideal for production work. Baffle 
plates keep handle cool. Underwriters’ Approved. 
Available in 225 and 125 watt sizes. 


CALL YOUR DISTRIBUTOR OR WRITE FOR FULL INFORMATION 


chain provides a means of simplifying 
design. Ladder-tvpe sprocket chain is 
available in sizes from 21 gage, 82 
links per ft, to 16 gage, 34 links per 


In Canada: JOHN R. ANDERSON & SON LTD., Montreal 


DRAKE ELECTRIC WORKS, INC. 


3656 LINCOLN AVENUE CHICAGO 13, ILLINOIS 
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All 43. a “Constant Voltage Transformers 
are described in a four page folder with com- 
plete electrical and mechanical 

Write on your letterhead for Bulletin B-CV170. 


"Cold Cathode Lighting 
ete 2-1414 _« 








elif 


petier brist grades 






for all rotating electrical equipment—from 
“flea power” to thousands of horsepower 


STACKPOLE CARBON COMPANY 

St. Marys, Pa. Y 
wi 

BRUSHES FOR ALL ROTATING ELECTRICAL EQUIPMENT 

BEARING MATERIALS e BRAZING FURNACE BOATS a 

CARBON PILES « CLUTCH RINGS e« CONTINUOUS CAST- G 

ING DIES e DASH POT PLUNGERS e FRICTION SEGMENTS . 

RAIL BONDING MOLDS e RESISTANCE WELDING AND BRAZING TIPS e SEAL RINGS 

TROLLEY AND PANTOGRAPH SHOES .... and dozens of carbon-graphite specialties 
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ft. It is made in both regular and high 
tensile types. Pitch of the links jg 
held to a precision standard, permit- 
ting use in electrical instruments and 
other applications formerly requiring 
complicated gear trains. Hodell Chain 
Co., Div. National Screw & Mfg. Co.. 
3924 Cooper Ave., Cleveland 3, Ohio. 
e No. 41, Reader Inquiry Facility, page 23 


SPRING TENSION FASTENERS 
Complete new line of Push-On Speed 
Nuts, Series C12000, provides a posi- 
tive bite that holds integral studs, 
rivets, tubing and other unthreaded 
parts in vibration-proof attachment. 
Available for round, rectangular or 





D-shaped studs. When pressed ove 
a D-shaped stud with its prongs paral- 
lel to the flat of the stud, the new 
nut can be quickly removed by manu- 
ally turning it 90 deg. Tinnerman 
Products, Inc., 8700 Brookpark Rd., 
Cleveland, Ohio. 

rcle No. 42, F 


TEFLON BACK-UP RINGS 


Back-up rings, spirally machined of 
Teflon have been designed to prevent 
extrusion of O-rings. The Teflon rings 
have a high impact strength at tem- 
peratures trom —100 F to 500 F; are 
non-corrosive, non-adhering, non-fray- 
ing, inert to most chemicals and self- 





lubricating. They are made for all 
O-ring sizes to AN drawings 6227 
and 6230. The Garlock Packing Co., 
Dept. 34, Palmyra, N. Y. 

e No. 43, Reader Inquiry f 


clit 


ALARM FOR ANNUNCIATOR 
SYSTEMS 

Said to be the first automatically and 
continuously self-supervised circuit in 
the alarm field, the ACS circuit auto- 
matically signals the operator if the 
alarm system becomes inoperative due 
to failure of any component in the 
system itself. Each plug-in unit may 
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BRISTOL'S MULTIPLE-SPLINE SOCKET SET SCREWS 





give far greater HOLI ING 





POWER 


The splining principle is recognized 
by design engineers as the most 
effective means of transmitting ro- 
tary power. That’s why it’s used in 
propeller hubs, drive shafts and 
automobile axles. In Bristol’s Mul- 
tiple-Spline Socket Set Screws, this 
design results in strength and hold- 
ing power unequalled by any other 
screw. 

Here are some of the features of 
Bristol’s Multiple-Spline set screws 
that make them the choice of de- 
sign, production and maintenance 
men everywhere... 


e greater holding power, permit- 
ting use of fewer, smaller screws 


e easier, faster, and tighter setting 


e ability to withstand severe shock 
and vibration 


eno rounding-out, splitting or 
breaking under internal wrench- 
ing 

e tamper-proof 


There’s no delivery problem with 
Bristol's Multiple-Spline Socket Set 
Screws, either. In sizes ranging 
from No. 2 wire size to % inch, all 
of Bristol’s screws are precision- 
made to conform to Class 8 fit. 
Write today for your free copy 
of Bristol’s 40-page catalog on 
socket screws. 
A.3.6 








JULY 


1953 


THE BRISTOL COMPANY, Socket Screw Division, Waterbury 20, Conn. 
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MERICAN makes 
good ST Wh erzTs 


Brn aici) PTE mee 
Ro Uo HSS 





You'll find American STOCK Gears meet every requirement for high quality, accurate 
tooth contour, smooth. au‘et performance and long life. 


Complete line includes Spur Gears . . Racks 
Gears . . Bevel Gears . . Ratchets and Pawls 


. . Change Gears. . Internal 
.. Spiral Gears .. Worms and 


Gears .. Miter 
Worm Wheels. 


Order from the nearest of these authorized distributors 


ALABAMA 
BIRMINGHAM 
Industri! Supplies, inc., 613 North 9th St 
CALIFORNIA 
LOS ANGELES 
Marwood itd, 320 E. Third Street 
SAN FRANCISCO 
Morwood lid, 357 Ninth Street 
CONNECTICUT 
BRIDGEPORT 
H. J. Behn & Co., Inc., P.O. Box 1780 
HARTFORD 
G. W. Bush Co 
60) New Pork Avenve 
WATERBURY 
Chortes A. Templeton inc 








GEORGIA 
ATLANTA 
ndustno!l Service Compon 
74 jenn Street, South West 
ILLINOIS 
CHICAGO 
n Soles, inc, 835 West Randolph Sr. 
Dodge-Chicago Industrial Equip. Co 
3 2st 24th Street 
Mechonicol industriel Transm 
8 No. Morgen 
Patiyn Geors & Trons. Co., 2456 W 38th Street 
ROCKFORD 
Rockford Too! & Tronsmission Co, 802 Broodway 
INDIANA 


INDIANAPOUS 
indionapolis Belting & Supply Co 
30-36 So. Copito! Avenve 
SOUTH BEND 
Centro! Power T 
921 South Main Street 
KENTUCKY 
LOUISVILLE 
Beorings, inc., 50] W Main Stree! 
LOUISIANA 
NEW ORLEANS 
Industrial Power Transmission 
{ John U Borr, 80! Amer « Buriding 
MASSACHUSETTS 
JAMAICA PLAIN 


Pork Geor ond Mochine 


on Equipment, inc 





3368 Woshington Street 
SPRINGFIELD 
Stocy Supply Co., 43 Toylor Street 
MICHIGAN 
DETROIT 
uComb Compony W C., 6335 East Palmer Ave 
tory Equipment Compony 
4820 Wyoming 
GRAND RAPIDS 
Stote Supply Company, 75! Grondville Ave. S$. W 
KALAMAZOO 
Robert M. Sorlie Co., 519 Mills 
MUSKEGON 
lokeshore Machinery ond Supply Company 
400 West loketon Avenve 
SAGINAW 
B.H Supply Co., 405 Ames St 
MINNESOTA 
MINNEAPOLUS 
Baldwin Supply Co.. 1329 South Siath Street 
missouri 
KANSAS CITY 
Noelling Steel Soles Corp., 1517 Cherry Street 
ST. LOUIS 
Te-Co., inc., 801 No. Second Street 
NEW JERSEY 
NEW ARK 
Dodge Nework Supply Co., Inc 
28! Morket Street 
NEW YORK 
BROOKLYN 
Acme leother Belting Co., 578 Broodwoy 
Petty & Wherry, inc., 333 Atlantic Avenve 


f 





BUFFALO 


JAMAICA 








NORTH CAROLINA 
CHARLOTTE 


Pre n Geor & Mach n 


ompony 





704 Youngstown-Poland R 


OKLAHOMA 
TULSA 


srroll St 


64 Morket Street 


Morwood limited, 209 West Ist Street 


PENNSYLVANIA 
PHILADELPHIA 


Globe Geor Company 





y Co 
Brody & Sidney Sts., S. $ 
TENNESSEE 

MEMPHIS 


The Riechmon Crosby ( 223-29 So 


NASHVILLE 
Tenn. Machinery Co., I! d Ave § 
TEXAS 
DALLAS 
Bearing Chain ond Supply 
2326 Elm Street 
HOUSTON 
American Gear & Supply 3438 le 
VIRGINIA 
RICHMOND 
Apex Machine Mfg Co. 216 S$ Fifth 
WASHINGTON 
SEATTLE 





Morwood limited 1714 First Avenve Sov 


WISCONSIN 


GREEN BAY 








American Machinery C« 4 No Plonkinton 


Write us for a free copy of Specification Catalog 


AMERICAN STOCK GEAR division 


PERFECTION GEAR COMPANY 





198 


* HARVEY, ILLINOIS 






VALVE CLOSED 
TURB. OIL 
TANK 


be used for either normally open 
normally closed unit conditions. Scam 
Corp.. 3909 W. Irving Park, Chicago 


1S. 
No. 44, 


ANCHOR NUT 


Increased strength and narrow 


envelope dimensions on width are im- 


provements of a_ self-locking 


weight one-lug anchor nut. It is made 
in 14-28 and 1-24 thread sizes and 





is designed to be both light 
strong. Retainer is made of 


1050 steel. heat treated and cadmium 


plated. 


Also available are light self-lock- 
ing anchor nuts with small envelope 
dimensions in 4-40 and 6-32. thread 
sizes. The nuts are alike in design, 





except for the addition: of a 
to eliminate wire chafing on 


threads in electrical assemblies. All ot 
the types shown meet applicable re- 
quirements of AN-N-5 and AN-N-10. 
Nutt-Shel, Inc., Glendale 1, Calif. 


No. 45, R C 


SOLDERING GUN 


UL-approved 250-watt Quick-Hot 
soldering gun can now be obtained 
with a specially coated tip, silver- 
plated to insure good electrical con 
tact and heat transfer. The tip, des 
ignated Feraloy, is said to last 20 
times as long as conventional types, to 
retain full tip contact area, to stay 
tinned, and to possess other advan 
tages. Also available is a hot-cutting 
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VERSATILE G-E CALROD HEATERS ARE READILY FORMED TO REQUIRED SHAPE FOR EDI DRYERS. 


Electric heat improves performance 
of new electronic hand dryers 


Edi Products Co. finds Calrod* units provide 
easy installation, fast drying, long service 


Calrod heaters are keeping mainte- 
nance costs low for Edi Products Com- 
pany of Brooklyn, N. Y., manufacturers 
of “electronic towels” Thermostati- 
cally controlled G-E tubular heaters. 
cast into the aluminum heat exchang- 
ers of Edi’s machines, provide instant 
heat, reducing hand drying time to less 
than 30 sacaindi. According to Edi 
engineers, durable Calrod units last 
lar longer than the infrared heating 
used in other hand dryers, and elimi- 
nate replacement of ¢ ostly coils. During 
the three years Edi has been buile ling 
electronic towels equippe -d with ¢ ‘ahead 
units, not a single heater failure has 
been reported, 

The aluminum “Heet Bin” units, 
equipped with built-in Calrod heaters, 
make possible additional 


Therefore, 


savings for 


Edi’s customers. By storing heat, 
these units result in far less power 
surge than do other hand dryers. 
smaller wire can be used. 
installation is faster, and the meter 
load is reduced. The Edi dryer can be 
plugged in like a radio, and then gives 
round-the-clock service for only a few 
cents a day. 

You and your customers receive 
similar benefits when you build clean, 
efficient electric heat into your prod- 
ucts. G-E Calrod heaters are available 
in a wide variety of sizes, shapes, rat- 
ings and sheath materials. The Heating 
Specialis t in your nearby G-E Appar- 
atus Sales Office is ready to help you 
modernize existing designs or develop 
new processes. For more information. 
mail the coupon at right. 

*Reg. Trade-mark of General Electric Co. 


Go can faut your COMfULERCE Ur 
GENERAL @@) ELECTRIC 





INSTALLATION of specially formed’ G-E 
tubular heaters in the centers of aluminum 
heat-exchanger units is a fast, one-man job. 























CONNECTION of all the leads for the ther- 
mostat, heating element and blower requires 
only a very few minutes of worker's time. 





FINAL ASSEMBLY is followed by inspection 
of the completed dryers so Edi’s customers 
are assured of highe ‘st quality equipment. 


Section 720-107 
General Electric Co. 
Schenectady 5, N. Y. 
Please send me bulletins | have checked: 
For immediate project For reference 


(1) GEA-5866, ‘Built-in Electric Heat for 1 
OEM’s“’ 

C1) GEC-1005, ‘‘Complete Catalog of G-E [) 
Heaters and Devices”’ 


II iia a ila 
COMPANY 
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ADDRESS 
CITY, 












NOW for the lirst time in 
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BOGU 
400 CYCLE GENERATORS 


oT 









Due to the extremely high produc- 
tion at our newly enlarged plant, 
we are able to offer for im- 
mediate shipment from stock 
“World Famous” Bogue Hi- 
Cycle Generators in the fol- 


lowing sizes: 
5, 10, 20 and 50 KVA 


Single Phase & Three Phase Output 
220 /440 Volt Input 


Deliver 400 cycles regardless of 
load and input variations 


Our engineering department will be glad to supply full specifications on stock 
units as well as on special units to meet all Hi-Cycle requirements. 
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tip. Model 250 soldering gun oper 
ates on 120 volts a-c. Wen Products, 
5806 Northwest Highway, 
Sl. 


Chicago 


No. 46, & 





Laboratory 


and 


Engineering 
Equipment 





TRANSISTOR TEST SET 

Small signal behavior of all point- 
contact and junction transistors is 
measured on this Model T-61 test set. 
It measures four independent param- 
eters of the four-terminal equivalent 
circuit of the transistor. These meas- 
urements can be carried out ove 





the complete operating range of the 
transistor to provide quantitative data 
needed for circuit design. D-c_ bias 
conditions of either polarity are pro- 


MANUFACTURING 
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Another new development using 


B. F. Goodrich Chemical ---~---- 


Lead-wire made by Scintilla Magneto Div., Bendix Aviation Corp., Sidney, N. Y. 
B. F. Goodrich Chemical Co. supplies the Geon paste resin for the plastisol compound only. 


Wo Sf Ping 


Geon helps protect new lead-wire assembly 


F ganna engine lead-wires for 
carrying high voltage from the 
transformer coil to spark plug were 
rubber covered nickel braid. They fre- 
quently deteriorated quickly from the 
effects of ozone and engine heat. Result 
—hicgher maintenance costs, /ower 
safety factor. 


After months of experimenting, en- 
gineers came up with the answer: a 
lead-wire with an inner lining of plas- 
tisol made from Geon paste resin, plus 
two other layers of plastisol between 
the nickel braid. 


This lightweight, vinyl plastic im- 


ee 


pregnated lead-wire has the strong, 
waterproof, ozone and heat-resistant 
protection that was needed. A flexible 
metal tube insert for enclosing the 
wires is no longer required. And this 
Geon-helped lead-wire also resists the 
effects of mineral spirit solvents which 
are flushed on the engine during clean- 
ing Operations. 

Plastisols made from Geon paste 
resin can be molded, cast, coated or 
dipped. They can be made resistant to 
oils, greases, heat and cold, abrasion 
and many chemicals. Perhaps Geon 
paste resin, or other Geon materials, 
can help you improve or develop more 


Inner lining of 
me Geon-based plastisol. 


saleable products. For technical bulle- 
tins, please write Dept. GH-7, B. F. 
Goodrich Chemical Company, Rose 
Building, Cleveland 15, Ohio. Cable 
address: Goodchemco. In Canada: 
Kitchener, Ontario. 





GEON RESINS e GOOD-RITE PLASTICIZERS .. . the ideal team to make products easier, better and more saleable 


GEON polyvinyl materials 


JULY 1953 


HYCAR American rubber e 


GOOD-RITE chemicals and plasticizers ¢ 


HARMON colors 
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The Beckman Model V Micro-Microammeter—for the 
precise measurement of extremely small electrical 
currents. Beckman Instruments, Inc., South Pasadena, 
California. 


TO MEASURE ELECTRICAL CURRENTS as small as ¢hree-tenths 
of a trillionth ampere within 5°, the Beckman Model V 
Micro-Microammeter depends on precision ambient com- 
pensation by an EDISON sealed-in-glass thermostat. 


IN OPERATION, the Micro-Microammeter conducts the cur- 
rent to be measured through a very high input resistance 
— from 3x107 to 101! ohms. The voltage produced across 
this resistance charges a vibrating reed capacity modulator, 
oscillating at 120 cycles per second, which converts the 
voltage to an alternating signal. After passing through a 
four-stage amplifier, the signal is converted back to direct 
current for measurement. 


WITHOUT THE PROTECTION of an EDISON thermostat to con- 
trol the temperature of the input compartment, the pre- 
cise, 1% reproducibility could be destroyed through varia- 
tion of the temperature with input resistance or contact 
potential of the vibrating reed. 


EDISON THERMOSTATS feature stability measured in years, 
control within £0.1° F and capacity to 115 volts, 8 am- 
peres d.c. or 1000 watts. EDISON temperature control 
engineers will be glad to work with you on the solution 
of your ambient protection problems. Just call or write to: 


Q Edison. 


INCORPORATED 


Instrument Division * Dept. 53, West Orange, New Jersey 





TIME has no oppoarent effect 
on Edison Sealed-in-Glass 
Thermostats. 





YOU CAN 
ALWAYS RELY 
ON EDISON 
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vided in the following ranges; emitter 
current or collector current, 0-15 ma: 
emitter voltage, 0-limit set by 15 ma 
through emitter; collector voltage, 
0-limit set by 15 ma _ through col- 
lector impedance, or 0-100 volts regu- 
lated, 

Having an overall accuracy of 2 
per cent, the unit contains separate 
metering circuits for all applied d-c 
currents and voltages, a precision sin- 
gle-frequency audio oscillator, and a 
precision vacuum tube voltmeter for 
direct reading of the parameters 
under test. It is powered by 8 sepa- 
rate self-contained regulated power 
supplies, making possible operation 
without adjustment over all normal 
Ine voltage variations. Test set is 
housed in an enclosed relay rack 
cabinet, with a panel space of 26% 
in. x 19 in. Cabinet depth is 15 in. 
Transistor Products, Inc., Snow and 
Unicn Sts., Boston, Mass. 

No. 47, Reader Inquiry | 


ANALOG DATA RECORDER 


New recorder simplifies the measure- 
ment and numerical printing of ana- 
log quantities. The unit can be 
adapted to measure and print the 
numerical value of temperature, 
weight, pressure, voltage, rpm, and 
many other analog quantities capable 





of being converted into a correspond 
ing voltage through various sensing 
devices. Typical sensing devices used 
are tachometer generators, thermo- 
couples and photo cells. Other fea- 
tures which may be incorporated into 
the instrument include: multi-channel 
operation; automatic print actuation; 
time index print; identification index 
print; zero balance adjustment; and 
a visual dial. In addition to recording 
physical quantities, various compo- 
nents can be added to extend its use 
in computing. Streeter-Amet Co., 
4101 Ravenswood Ave., Chicago 13. 
No. 48, Reader iry 


~ 


ility, page 237. 


DECADE AMPLIFIER 


Type 140-A decade amplifier is a 
miniaturized laboratory voltage am- 
plifier with 1-me frequency range and 
stabilized voltage gains of 10 and 
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Now...a new high temperature magnet wire... 


ROEBLING ROETEMP 





ROETEMP MAGNET WIRE brings you a 
brand new and superior type of insulation for 


with a specially processed tape applied in a 
single wrap with a liberal overlap. It is excep- 


applications that involve high operating tem- 
peratures. Its heat-resistant properties and dielec- 
tric strength, its extra toughness and working 
ease make this new Roebling ROETEMP your 
top choice for Class B, dry-type transformer 
windings, and for other electro-magnetic devices 
designed for operation with hot spot tempera- 


tionally pliable and bends without cracking or 
separating from the conductor. It won’t unravel; 
is ideal for higher speed winding; comes in a 
range of sizes from #1 to #12 AWG, round, 
square and rectangular. 

Write for full data on Roebling ROETEMP 
Magnet Wire...and Roebling silicone bonded 


tures of 130°C (266°F). ROEGLAS wires for special temperature prob- 
Roebling ROETEMP Magnet Wire isinsulated —_ lems. John A. Roebling’s Sons Corp., Trenton 2, N. J. 


A subsidiary of The Colorado Fuel and Iron Corporation 















ATLANTA, 934 AVON AVE +¢ BSOSTON, 51 SLEEPER ST & 
5S PITTSBURGH ST « CHICAGO, $525 W. ROOSEVELT RO 
e CINCINNATI,3253 FREOONIAAVE « CLEVELAND,13225 


LAKEWOOD HEIGHTS BLVD. « DENVER, 4801 JACKSON 
ST * DETROIT, 91S FISHER BLOG «¢ HOUSTON, 6216 
NAVIGATION BLVD* LOS ANGELES, 5340 £.HARBOR 
ST & 120 S. HEWITT ST « NEW YORK, 19 RECTOR 
ST « OCOESSA, TEXAS,1920 E. 2NDO ST * PHILA+ 
DELPHIA, 230 VINE ST e PITTSBURGH, 
; 1301 CLARK BLOG * ROCHESTER, 1 = 
FLINT ST * SAN FRANCISCO, 1740 Del 
17TH ST © SEATTLE, 9OO 1ST 
AVE S. «+ ST. LOUIS, 3001 DEL- 












MAR BLVD * TULSA, 321 N. 
CHEYENNE ST © EXPORT 
SALES OFFICE, TRENTON 
2, NEW JERSEY 
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Let These 


MOTORS 


Do Your 


DIRTY WORK 


a 


They’re built to ignore dirt, 
dust and corrosive vapors 


SMITHway totally enclosed fan-cooled 
motor—a frame within a frame and 
both are cast iron. Efficient, high-ca- 
pacity, double-locked fan forces air 
through self-cleaning ducts. Heat is 
dissipated—dirt, dust and corrosive va- 
pors can’t get into the sealed motor. 


AST IRON construction is one of the 
many outstanding features which 
makes these motors superior under 
service conditions involving dirt, dust 
and corrosion. Cast iron frame, cast 
iron end bells—the complete enclo- 
sure is cast iron—all exposed parts 
are cast iron. Ideal for petroleum, 
chemical and other rugged industrial 
applications. 
SMITHway totally enclosed fan- 
cooled motors are built to standard 
NEMA frames to meet the highest 
standards of electrical performance. 
TEFC motors are built in sizes from 
5 to 125 HP. Parts and service avail- 
able throughout U.S.A. Get complete 
information from nearest office or 
write today. 


SMITHway totally en- 
closed non-ventilated 
motor. Standard 
NEMA frames. Cast 
iron construction of all 
exposed parts keeps 
these motors, by the 
thousands, on the jo 

regardless of dust, 
dirt and corrosive con- 
ditions. Available in 
ratings from 1to5HP 


AOD.Smith 


5715 SMIiTHway St., Los Angeles 22, California 
1000 Webster St., Dayton 4, Ohio « Offices in Prin- 
cipal Cities « International Division, Milwaukee | 
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100. Typical applications are to ex- 
tend sensitivities of oscilloscopes, 
|} vacuum-tube voltmeters, and other 
indicating or 
| low-flux-density transformer permits 
the amplifier to be used without effect 
)on nearby equipment operating at low 
| signal levels. The amplifier is entirely 
resistance coupled, and no peaking 


coils or compensating networks are | 
used which might cause undesirable | 


| transient effects. 

Frequency response is flat from 2 
eps to 1 mc, +0.1 db. Equivalent 
|input noise is less than 8 mv in the 

+100 position. Maximum — undis- 
orted outnut voltage is 40 volts; max- 





imum output current is 1 ma. Phase 
shift and distortion are entirely negli- 
gible. The unit is completely self- 
contained with a built-in 117-volt a-c 
power supply. Line voltage variations 
| between 70 and 130 volts cause less 
|than 0.1 db changes in output. Am- 
plifier has plug-in type binding posts. 
Dimensions are: 54% x 6 x 8 in; 
weight, 54% lb. Input impedance, 1 
megohm shunted by 10 mmf. An ac- 
| cessory high-impedance vacuum-tube 
| probe is available for use where even 
| slight loading of sensitive circuits is 
| to be avoided. Hermon Hosmer Scott, 
Inc., 385 Putnam Ave., Cambridge 
39, Mass. 

No. 49, Reader Inquiry Facility 


BENCH-TYPE TEMPERATURE 
TEST CHAMBER 


Rapid pull-down to —80 F in 30 
min or less is a feature of this bench- 
type test chamber with a temperature 
range from —80 F to 185 F. Test 
chamber dimensions are 12 in. cube; 


of 


overall dimensions 





recording devices. A | 


| 





| 


stainless steel | 


QUELARC 


The Circuit 
Breaking Plugs 
and Receptacles 
.. Ratings Up to 


200 AMPERES 
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if 
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The exclusive QuelAre con. 
struction provides exceptional 
protection to contacts, for safe 
use as current rupturing de- 
vices. Unique partitioned insu. 
lation provides extra long dis- 
tance between contacts and be- 
tween contacts and ground, In. 
sulating chambers completely 
enclose all contacts and form 
an are-trapping space, Galvan. 
ized cast metal housings, bake- 
lite insulation and individually 
renewable contacts insure long 
service life. 

QuelAre plugs and recepta- 
cles are available in a complete 
range of styles, 2, 3 and 4 
pole types—grounded through 
shell or extra pole. Housings 
with threaded cap, plain cap or 
hinged spring door. Ratings 
20, 30, 60, 100 and 200 am. 
peres, 250 volts DC, 600 volts 
AC. Consult your Pylet Cata- 
log 1100, Bul. 1140-2 for com. 
plete listings. 





THE 





LE-NATIONAL 
COM PANY 


1388 N. Kostner Ave., Chicago 51, Ill. 
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-reres a fiber 


The stamped metal flange of this solenoid cover 
made sealing with conventional fiber gaskets dif- 
ficult. Under light bolt pressure, which was all 
that could be used without distorting the flange, 
most fiber gaskets developed oil seepage. 

The engineer in charge avoided the expense of 
a high-cost gasket by using an entirely different 
kind of fiber gasketing—Armstrong’s Accopac®. 
This new material has the high, even com- 
pressibility needed for a positive seal under light 
cork 


added to Accopac’s fiber and latex composition 


flange pressure. Finely ground particles 
give it this high compressibility and insure leak- 
free sealing. 

Crush resistance. On rough, heavy cast flanges, 
Accopac seals equally well. It has unusual re- 
sistance to crushing, which often occurs when 
bolting pressures are concentrated at local high 
spots. Accopac withstands loads up to 100,000 
psi without damage, 


while conventional fiber 


sheets often rupture at approximately 25,000 psi. 
Won't shrink, won’t grow. In use or in storage, 
Accopac gaskets maintain their unusual dimen- 
sional stability. Not even hot oil will cause them 
to shrink, dry out, or leak when used in any 
recommended application. 

This dimensional stability helps reduce storage 
losses. Variations in temperature and humidity 
don’t cause progressive or permanent changes in 
Accopac replacement gaskets. They'll still fit, still 
seal perfectly after many months in storage. 
Write for samples. You may find Accopac helpful 
in replacing an unsatisfactory fiber gasket or in 
reducing costs on a gasket now made from a more 
expensive material. For samples, call your nearest 
Armstrong office or write us, Accopac is available 
in sheets, rolls, ribbons, or die-cut shapes, in 
either cellulose or asbestos types. Arm- 
strong Cork Company, Industrial Div., 


7007 Ingersol Street, Lancaster, Penna. 





ARMSTRONG’S ACCOPAC 
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STRUTHERS 
“DUNN 


Standard relays and timers 
match 4 out of 5 requirements 








STRUTHERS-DUNN, INC., 150 N. 13th St., PHILADELPHIA 7, PA. 


BALTIMORE « BOSTON © BUFFALO * CHARLOTTE * CHICAGO * CINCINNATI 
CLEVELAND « DALLAS * DETROIT * KANSAS CITY « LOS ANGELES 
MINNEAPOLIS * MONTREAL * NEW ORLEANS * NEW YORK © PITTSBURGH 
ST. LOUIS * SAN FRANCISCO « SEATTLE * SYRACUSE * TORONTO 
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| cabinet are 50 in. long, 26 in. high 
| and 20 in. deep. Heat is applied 
| through the use of reverse cycle re- 
frigeration which eliminates the haz- 
ards associated with open heating ele- 
ments. A blower is provided for even 
| distribution of temperatures and 
greater testing accuracy. Latch-type 
door provides for complete removal of 
the door from the cabinet and a sur- 
face on which component parts may 
be mounted for testing, with holes 
through the door for electrical con- 
tacts. A hinge type door is also avail- 
able with this model. Optional equip- 
ment includes electrical terminals, 
shelves, automatic temperature cy- 
cling and recording instruments. The 
same model is available at tempera- 
tures from —100 F, to 250 F, with- 
out a change in cabinet size. Indus- 
trial Freezer Div., Webber Manu- 
facturing Co., Inc., Dept. 00216, 
2740 Madison Ave., Indianapolis 3, 
Ind. 
e No. 50, Reader Inquiry Facility, page 


TEST CHAMBER 


All-purpose test chamber is capable 
of producing low temperatures to 
—130 F, high temperatures to 200 F, 
and a standard humidity cycle of 
20 per cent to 95 per cent from 35 F 
to 185 F. Made in five sizes with 
test space capacity from 4 to 36 cu ft. 
High-capacity, low-velocity forced-air 
circulation system is provided by a 





fan with the motor mounted outside 
the cold test space. Welded seams on 
steel exterior panels assure positive 
| vapor sealing of the insulation. Test 
space enclosure is stainless steel with 
welded watertight seams and four 
5s in. ID sleeved openings for intro- 
duction of electrical leads, hydraulic 
lines, etc. Electric defrost system pre- 
vents condensation on test parts by 
bringing temperature to ambient be- 
fore removal from the test space. All 
major circuits in electrical system are 
separately fused and monitored by 
individual pilot lights and switches 
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No negative step .. . no darkroom han- 
dling. Kodagraph Autopositive Paper and 
Film are handled in exactly the same man- 
ner... produce positive photographic inter- 
mediates directly. First, they are exposed in 
one of the Tapco Plant’s direct-process ma- 
chines—or in a photocopy unit. Then, they 
receive standard photographic processing. A 
fast, convenient roem-light operation all the 
, way. And no new equipment needed. 


Kedagraph Awtopesitive Meterials 


“THE BIG NEW PLUS” in engineering drawing reproduction 
MAIL COUPON FOR FREE BOOKLET _ 





To get better prints... faster. 


Tapco Plant, Thompson Products, Inc. 
uses Kodagraph Autopositive intermediates 
in print production. 


up machine speeds. 


back speeds. 








& \ 6 BO KAMAE A 

Autopositive intermediates save creative drafting 
time. Tapco Plant makes necessary changes in its 
basic designs without costly redrafting by (1) mak- 
ing Autopositive prints of the original drawing; (2) 
removing the unwanted detail from the Autopositive 
reproduction with eradicator fluid. Then, the drafts- 
man has only to add the new detail . . . and a print- 
making master is ready. One which will produce 
highly legible prints without confusing “ghost” im- 
ages in the eradicated area. 


EASTMAN KODAK COMPANY 


4 


Name 
Company 
Street 


City 


The Tapco Plant knows full well that illegible shop prints 
pave the way for costly reading errors; knows, too, that 
Kodagraph Autopositive intermediates are low-cost insurance 
against such a possibility. oe 

It therefore reproduces its more critical and complex jet and 
valve drawings on Kodagraph Autopositive Paper Translucent 
and thus obtains—quickly and easily—sparkling “masters” for 
print-making which have dense photographic black lines on 
an evenly translucent, premium-quality paper base; which will 
produce highly legible whiteprints time after time at stepped- 


Extremely fine-detailed drawings are reproduced on Koda- 
graph Autopositive Film, which captures the faintest detail . . . 
keeps close lines from “filling in”. . . and produces top-quality 
photographic intermediates which have extremely fast print- 


Industrial Photographic Division, Rochester 4, N.Y. 
Gentlemen: Please send me a copy of your illustrated booklet 
giving the facts on Kodagraph Reproduction Materials. 


Position 
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Autopositive reclaims “unprintables.” 
Many old drawings that have lost line den- 
sity or are soiled or torn are transformed 
into print-making masters by reproducing 
them on Autopositive Paper or Film. Stains 
and crease marks are dropped out . . . weak 
detail is made more legible—saving hours of 
redrafting. Autopositive Paper is also used 
to duplicate a variety of office records, non- 
translucent vendor prints, etc. 
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DE-STA-CO’S Multi-Stamping process holds the answer for small, intricate 
parts in economical volume quantities. Our high-speed Four-Slide automatic 
machines complete parts (242” x 121%” maximum) in a single stroke, eliminat- 
ing secondary handling and multiple inspections. Such operations as piercing, 
forming, swaging, embossing, twisting, curling and reforming from coiled stock 
are completely finished ready for their only inspection. Multi-Stamping is es- 
pecially advantageous where forming around a mandrel is required. 


You'll benefit too, from the economies that result by using our Multi- 
Stamping process. We'll be glad to quote on your requirements; just send a 
sample, drawing or description together with quantity required. 


Our automatics comprise just one department of our modern plant. Other 
equipment enables us to handle material up to 34” thickness, with press beds 
up to 48” x 72” at pressures up to 250 tons. Drawing capacity 4” deep; coining 
presses to 400 tons. Special valves, shims and other exacting work are eco- 
nomically produced to rigid specifications. 


Write for a copy of our Multi-Stamping Brochure which illustrates our plant facilities in detail. 


DETROIT STAMPING COMPANY 








mounted on the master control panel. 
Control circuits are interlocked with 
the fan and defrost cycles. Standard 
features include compressor safety 
switches, overload protectors and 
automatic pump down control. Auto- 
matic drain valves are furnished as 
standard when a humidity cycle is 
incorporated with a low temperature 
cycle. 

Refrigeration system incorporates a 
water-cooled, hermetically — sealed, 
compressor-motor assembly. Cooling 
coils are copper with welded connec- 
tions. Test chambers are complete), 
internally wired, piped and _ labora- 
tory-tested before shipment. Water 
and drain connections may be made 
with simple flexible tubing. Optional 
features, such as program control, 
recorder-controller, electrical terminal 
pads, hand hole ports and glass view- 
ing window are available. Murphy & 
Miller, Inc., 1326 S. Michigan Ave., 
Chicago. 

rcle No. 51, Reader Inquiry Facility, 
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TRANSISTOR ANALYZER 


Transistor current gain meter and 
curve tracer, designated Model TA-1, 
indicates directly on a meter the 
emitter-to-collector current gain of 
both N-type and P-type point-contact 
transistors and the _ base-to-collector 
current gain of P-N-P and N-P-N 
types. When used with an oscilloscope 
to TA-1 will produce curves of emit- 





ter-to-collector current gain against 
emitter current and_ base-to-collector 
current gain against base current. 
Constant collector voltage is obtained 
from a regulated power supply the 
output of which is available for ex- 
ternal use. The instrument is housed 
in an oak cabinet and incorporates a 
front panel suitable for relay rack 
mounting. Polyphase Instrument Co.., 
705 Haverford Rd., Bryn Mawr, Pa. 
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REDESIGNED PORTABLE 
GALVANOMETER 


Alnico magnets in redesigned line of 
portable galvanometers give a field of 
more than twice the strength obtain- 
able with chrome-steel magnets previ- 
ously used. Tilted scale with hairline 
index and spotlight allow readings to 
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40 YEARS’ LEADERSHIP 


Yes, for 40 years GITS has been 
setting the standard for industry 

. solving tough lubricating 
problems. . . earning the confi- 
dence of manufacturers . . . it’s 
the reason people say, ‘‘Call 
GITS first’’. 


‘WORLD'S LARGEST SELECTION 


Yes, only GITS can offer you 
such a wide range of standard 
stock sizes. From just one source 
you can get all lubrication de- 
vices in any design for any 
purpose. 





LOOK TO THE LEADER... 
FOR LUBRICATING DEVICES 








LOW COST 


Yes, GITS oil cups can do a com- 
plete lubricating job for you ... 
prolonging bearing life, reducing 
maintenance costs, cutting 
down-time, boosting production 

. and GITS oil cups cost so 
little. 


CONSISTENT TOP QUALITY 


Yes, GITS is known for uniform 
quality in design, materials and 
machining . . . this means con- 
stant, dependable performance 
for you. Inferior products can 
cost you time and money. De- 
mand the best .. . get GITS. 





Oil Hole Covers « Oil Cups * Grease Cups * Bottle Oilers * Gauges * Gravity-Feed * Wick-Feed 
Constant Level « Vibrating Rod Styles * Threaded or Drive-Type * Elbow or Straight 





BROS. MFG. Co. 


1840 S. Kilbourn Ave. Chicago 23, Ill. 


ITS 


Write today for Free Catalog No. 60A. Use it as your. handy reference for lubricating devices. 
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“Gives the customer 


THE 
ULTIMATE 

IN 
VIBRATION 
PROTECTION 


for his instrument’ 


Photo courtesy INDUSTRIAL NUCLEONICS CORP. 


The AccuRay Beta Gage — a renee 
sturdy industrial instrument for con- omens 1 
tinuous production gaging of plastics, “omeron ( 
textiles, paper, rubber, and metals — 
is specifically designed to resist vibra- 
tion. So why does Industrial Nucleonics 


Corporation use Barrymounts? 


— 


a 
~“ 
+ 

= 
D 
4 


— 


RADIOACTIVE SOURCE 





“We use Barry shock mounts solely as a vibration isolator to 
protect the instrument from externally caused vibrations. We 
would not consider marketing the instrument without the 
added safeguard of the mounts. We feel that the use of 
mounts is indicative of the thoroughness of design of our 
instrument, and that it gives the customer the ultimate in 
protection for his instrument.” 


Is protection against shock and vibration vital to the perform- 
ance and the life of your equipment — or is this protection a “plus” 
dictated by thoroughness of design? In any case, Barrymounts give 
you the assurance that you have the ultimate in vibration protection. 
Ask the nearest Barry representative for his recommendations. 


. ) THE Ee. A p & Yy CORP. 


708 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 


‘ SALES REPRESENTATIVES IN | 
Atianta Baltimore Chicage Cleveland Dalles Dayton Detroit Los Angeles Minneapolis New York 
Philedetphia Phoenix Rechester St. Louis San Francisco Seattle Toronto Washington 
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be taken quickly. Galvanometers are 
designed so that the entire coil and 
suspension element can be removed 
from the magnetic assembly and re- 
placed by another system of different 
sensitivity without the necessity of 
remagnetizing or disturbing external 
connections. Galvanometer element 
and optical system are shock mounted 
in a lightweight metal case approxi- 





mately 6% by 8 x 16 in. Instrument 
scale is marked in I!-mm divisions; 
light source can be replaced simply 
and without danger of injury to the 
instrument. Zero adjusting knob 
mounted on the front of the case just 
below the scale permits “rolling back” 
the hairline to give an effective scale 
of 280 mm. General Electric Co., 1 
River Road, Schenectady, N.Y. 

> No. 53, Reader Ir ry Facility, page 237 


DIGITAL VOLTMETER 

Digital voltmeter indicates in decimal 
or binary numerical digits with sec- 
ondary-standard accuracy over an ex- 
tremely wide range of input. Unit in- 
corporates such features as: high 
speed up to 100 separate readings per 
sec without use of stepping switches 
or a servo-driven potentiometer; four- 
digit in-line read-out to indicate the 
measured voltage with an error less 
than 0.1 per cent of input reading or 
0.00075 volt, whichever is greater; 
input impedance of 10 megohms. 
Also: decimal point shifts automatical- 
ly with no manual range switching to 
provide a continuous range from 
0.001 volt to 999.9 volts; non-cyclic 





in operating and will follow continu- 
ous changes either up or down in in- 
put voltage; and instant verification 
of calibration through front panel 
switch, which momentarily connects 
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Underwriters’ Laboratories approved as Type TW, 
with end use approval for 80° C. operation in air; 
60° C. operation exposed to oil and in wet locations. 
Conforms to National Machine Tool Builders’ Associa- 
tion Standards. 





foups dburidends 


to use Rome machine tool and control wire 


The best engineering and the most accurate machining of fine 
materials mean nothing if your machine tool breaks down 
due to wire failure. 

But you can stake your reputation on Rome Synthinol® 
Machine Tool and Control Wires any time because they are 
performance proved to stand up under high-speed, automatic 
operation day after day. 

This thermoplastic type of insulation is specially com- 
pounded to resist heat, flame, moisture, acids, oils and cutting 
solutions. Surface printed for easy identification, it helps 
speed up complicated wiring jobs. Available in a wide range 
of colors and uniformly small diameters. 


What to use for extremely severe conditions 
If operating requirements involve high ambient temperatures 
or extremely corrosive locations, you should specify Rome 
Synthinol. It also provides high resistance to oil and chemical 
solvents. Also available in a variety of permanently clear 
colors, either plain or with outer protective covering. ... Next 
time you order machine tool and control wire, specify de- 
pendability—Rome Synthinol Machine Tool and Control Wire. 





This Ingersoll Duplex Horizontal Spindle Traveling 
Housing Milling Machine for rough and finish milling 
in one setting. It will produce either a 16 or 12 cylinder 
diesel crank case in 1.3 hours. 


ROME CABLE <x 
& 


It Costs Less to Buy the Best ROME - NEW YORK 


CET 
TORRANCE + CALIFORNIA 


m 
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internal standard voltage cell to vott- 
meter input. The instrument com- 
pares the input voltage with a dis- 
creetly variable reference system. If 
a difference occurs, the reference js 


made to balance the input through a 
logically sequenced millisec _ relay 


computer. Models are available with 


FOR UNEXCELLED PERFORMANCE outputs for operating electric type- 
writers or other storage devices, and 


Furnishing Relays that excel in performpnce is a Leach specialty. with automatic polarity indication. 
Their rugged strength and smooth endurance provide uniform con- Non-Linear Systems, Del Mar Hotel, 
trol, protection and dependability. Del Mar, Calif. 


Circle No. 54, Reader Inquiry Facility, ¢ 
















CONTROL 


No matter what your Relay applicatign, we invite you to share | 
our nearly four decades of experience §nd facilities as designers, 


P ; | CALCULATOR 

engineers and manufacturers of a compfete line of relays. | a ial. ies, hina 

| Curta calculator has the portability 

| of a slide rule plus the accuracy of 

| an electric calculator. It will handle 
problems of 11 x 8 x 15 digits. Its 


increased capacity has been achieved 


CHARACTERISTICS 


Leach Part No. 9072 Hermetically 
Sealed, Screw Terminals. 


CONTACTS: 
Arrangement—4 Pole, Double 
Throw. Rating—10 amps resistive 
and inductive at 29 v d-c, 6 amps 
motor load at 29 v d-c, 10 amps 
resistive at 115 v a-c, 400 eps. 
COIL: 135 ohms, 28 v d-c. 
WEIGHT: .70 lb. 


Also available with Solder Terminals 
—Leach Part No. 9039SS. 





+ +? $) 
| | Saga» 


! 


f 


/ 





' 
“sx 
*, 
‘ SCHEMATIC 
| 
through little sacrifice in weight. 
| Although larger than the previous 
| model, it still fits easily in the hand 
| and weighs but 12 oz. It adds, sub- 
tracts, multiplies, divides, and figures 
Leach Part No. 9039 Sealed | cubes and square roots. It is housed 
AN Connector Mounting. | in shock-proof metal container. Curta 
Same Characteristics as above. | Calculator Co., 3951 W. Madison St.. 
APPROVED: | Chicago 24. 
AN3310-1 part per spec. MIL-R-6106 | rs asf * 
| No. 55, Reader Inquiry Facility ige 23 
WEIGHT: 
57 |b. 
Hermetically Sealed and Reader Inquiry Facility 
Sealed — Midgets — Circuit 
Controls — Aircraft Relays & | Postcard return cards are pro- 
Contactors — Special Purpose vided on page 237 as a conven- 
— Radio & High Frequency ience to the reader in obtaining— 
— Keying 


New Components and Materials 


Dicciiiiiieiillinaatecianita mad Additional data from the sup- 
for malin. CONTROLS THROUGH plier on any items reviewed. 
BETTER RELAYS—Contact Leach Literature for the Asking 


A copy of any manufacturer’s 
publication reviewed. 


Feature Article Reprints 


* n “ : . Tle ert eo 7 
LAN IDs AN G lp nl ir Ds ity MN 6 G (O) Bs Single copies of selected feature 
articles reprinted for conven- 


ience in filing. 


5915 AVALON BOULEVARD e LOS ANGELES 3, CALIFORNIA 
Representatives in Principal Cities of U.S. and Canada 





212 ELECTRICAL MANUFACTURING 








If the IFF radar device used by air- 
craft should give the wrong signal, 
our own planes would be in danger 
of being shot down by antiaircraft 
and fighter interceptors. Small but 
vital beryllium copper parts prevent 
any such catastrophe. 


To insure the correct signal, each 
finger in the circular part must have 
uniform tension and must line up per- 
fectly. That’s one reason why beryl- 
lium copper was chosen for this 
application. The required accuracy 
can be achieved only by fixture heat 
treating, and Berylco is the only 


Parts shown processed by H. Braun Tool & Instrument Co., Hawthorne, N.J. 


THEY’RE MADE OF BERYLCO BERYLLIUM COPPER 


material that can stand such severe 
forming and still retain its desirable 
spring properties. 


Of course there are other reasons 
why this versatile alloy is used here. 
Its resistance to fatigue, corrosion and 
relaxation; its electrical conductivity; 
its indifference to temperature varia- 
tions—all are important. 


The ability of Berylco to offer the 
designer more than one desirable 
property has materially increased 
its application—for peacetime prod- 
ucts as well as those used in defense. 
If you would like to include Berylco 


in your plans for the future, we 
invite you to share the knowledge of 
the world’s largest producer of beryl- 
lium copper. Call or write any of the 
offices listed below for help or 
sample material. 


THE MOST COMPLETE LISTING 
of available beryllium copper 
forms is contained in the Berylco 
Product Directory, just published. 
Send for your free copy today. 


TOMORROW’S PRODUCTS ARE 
PLANNED TODAY— WITH 
BERYLCO BERYLLIUM COPPER 


THE BERYLLIUM corporation 





DEPT. 3-G, READING 5, PENNSYLVANIA 
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@MULTIPLE GANGING 
INDIVIDUAL EXTERNAL PHASING 
POSITIVE INTERLOCK 


e PRECISION MACHINED 
ANODIZED ALUMINUM 

CASE 
© ADJUSTABLE TAPS 
WITHIN + ¥/,° 





Designers ore in- 

vited to submit 

their applications 

to DejJur engi- 

neers for recom- 

mendations and 

suggestions. 

@ 2” Diameter 

© 4 Watts Fully Enclosed 

@ 10 to 200,000 Ohms Accuracy 
up to 1% 

@ Linearity up to 0.3% 

@ Non Linear Windings 


@ 360° (Continuous) Mechanical 
Rotation 


@ 320° Electrical Rotation 
@ Taps as Required 


@ High Resolution 1,000,000 
Cycles Operational Life 


@ Precious Metal Contacts 
@ Low Torque 1 oz. inch 


@ Centerless Ground Stainless 
Steel Shafts 


@ Ball Bearings to Special Order 
®@ Single or Ganged Units 


@ Servo Type Mounting or Single 
Hole Threaded Bushing 


Numerous Shaft Designs 




















WRITE FOR 
BULLETIN EM-7 


EET 
Yer 
| hi c 


Car yee 


45-0) NORTHERN BOULEVARD, t.!.C.1, N.Y. 


To obtain copies of these publications 
circle item number on postcard in Reader 
Inquiry Facility, page 237. 


SUBMINIATURE PAPER CAPACI- 
TORS — Performance characteristics 
and test specifications on the line of 
high-temperature subminiature paper 
capacitors are presented in a four- 
page brochure. Construction details, 
case styles, as well as curves, are given 
for the capacitors, which are designed 
for operation at temperatures up to 
125 C without derating. Additional 
data are presented in tabular from 
and availability of capacitors to meet 
military requirements is pointed out. 
Astron Corp. 

rcle No. 56, Rs 


SWITCHES—More than 150 types of 
switches are illustrated and described 
in a 14-page booklet, including toggle 
and leaf switches, as well as on Micro 
and Switchette types. Also covered 
are plunger, motor starting push 
switches and circuit breakers, timers 
and many others. Prices and specifi- 
cations are listed and an index is 
included. Over 1,500,000 switches are 
carried in stock. Wells Sales Inc. 

No. 57, Reader |r ry Ff ity, page 23 
SILICONE RESINS — Three data 
sheets on thermosetting silicone resins 
for electrical applications discuss 
properties, suggestive uses, handling 
precautions, availability and other 
pertinent topics. Information is pro- 
vided on varnish X-61 for 
cloth and tape; electrical insulating 
varnish X-62; and silicone resin X-63. 
Linde Air Products Co. 

> No. 58, Reader rf 


silicone 


HYDRAULIC SERVO SYSTEMS — 
Engineering Bulletin No. 6 discusses 
pressure-control vs flow-control in the 
design of high-performance electro- 
hydraulic systems involving 
transducers or servo valves fed from 
electronic amplifiers. Argument favors 
use of torque (pressure) controller as 
a closed-loop device as against the 
open-loop principle of flow control. 
Standard Controls, Inc. 
rcle No. 59, Reader Inquiry Facility, page 23 


servo 


INSTRUMENT MOTORS, ACCES- 
SORIES—A 20-page illustrated cata- 
log describes a new line of miniatur- 
ized hysteresis synchronous, control, 
and damped contro] instrument mo- 
tors. Applications include control of 


Literature for the Asking 


ELECTRICAL 





industrial machinery and other sys- 
tems involving servomechanisms. Mo- 
tors offer design various frame sizes, 
speeds, and input voltages. Design 
features, military specifications satis- 
fied, and other topics are covered. 
Servomechanisms Inc. 

No. 60, Reader Inquiry Facility, page 237 


NEMA MOTOR STANDARDS — 
Eight-page bulletin, GEA-5995, com- 
pares the old with the new NEMA 
frame assignments for open-type poly- 
phase, single-phase, and wound-rotor 
motors as well as totally enclosed fan- 
cooled types in ranges from 1 to 30 
hp, in speeds from 600 to 3600 rpm. 
Also listed are the suggested new 
frame assignments for foot-mounted 
and flange-mounted motors, and 
standards for minimum locked-rotor 
torque for general-purpose _ single- 
phase motors. General Electric Co. 
No. 61, Reader Inquiry Facility 


WIRE-WOUND RESISTORS—In 12- 
pages, complete with photographs, de- 
tailed charts and graphs, comprehen- 
sive data on characteristics, coating, 
and other information are presented 
on a complete range on tubular and 
Hat power wire-wound resistors. Con- 
struction, adjustable features, appli- 
cations, and specifications, are given. 
Briefly described are facilities for re- 


sistor research. International Resist- 
ance Co. 

No. 62, R: 
INTEGRAL - HORSEPOWER MO- 


TORS—Containing a cut-away view, 
dimensional diagrams and other illus- 
trations, 20-page catalog contains spe- 
cifications, and other information on 
the line of totally enclosed, fan-cooled, 
squirrel cage motors with ratings up 
to 30 hp. Data are also presented on 
dripproof, wound rotor and squirrel 
cage motors with ratings up to 125 
hp. Construction details, special fea- 
tures, and other pertinent topics are 
covered. Newman Industries (Amer- 
ica) Inc. 
No. 63, Ré 


MACHINE TOOL WIRES, CORDS 
—Twelve-page publication, “Wires and 
Cords for the Machine Tool Industry,” 
provides specifications on wires and 
cables for machine tool wiring. Curves 
and text point out the advantages of 
the machine tool wire, and typical 
electrical and physical properties are 
given. Briefly covered are special- 
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HOW COME? 
Your industr lready be i t h titi 
C mpetition closing in on you? ur y may already be in a tough competitive 


market—and some day it certainly will be. 


Yes! On you yourself—though the papers 
are bulging with ‘Engineers Wanted”’ ads. Management will be looking to you for designs that 


cut costs and build sales too. 





so tell management NOW about 


"COMPO" and "POWDIRON’ bearings 


(porous bronze) (sintered iron) 


Point out how little they cost to buy—and install. 
How they simplify your whole product design. 


How they run quietly for years—without any attention at all. 


You'll forestall competition for your company—and competition for your job! 


OIL-LESS BEARING COMPANY 


You'll find all the facts you need to convince yourself—and your manage- 
ment too—in our bulletins on advantages, applications, installation of 
these oil-retaining bearings made by Bound Brook 
powder metallurgy. If you don't have copies of 
these bulletins, just drop us a line. 









“COMPO” 
“POWDIRON™ 
“BOUND BROOK” 





Buy Bound Brook 


Bound Brook, N. J. Bound Brook 9-0441 
MANUFACTURERS OF BEARINGS AND PARTS © ESTABLISHED 1883 
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order wires and cables. Also included 


are tables on motor currents and the 
maximum number of cables for given 
conduit size. General Electric Co. 
at Ndlle e No. 64, Reader ry Facility, page 237 
ENCAPSULATION OF ELEC.- 
TRONIC COMPONENTS—Full page 
booklet shows the encapsulation of 
components and circuits in thermo- 
setting plastics. Physical, electrical, 
z 8 and chemical resistance properties of 
encapsulating materials used are pre- 


sented in tabular form. Briefly de- 


Meet requirements for scribed are plant facilities and the 


availability of product research. Cal- 


SIZE..TYPE..CAPACITY! "2. 


SPECIALTY TRANSFORMERS — 
Part I of an illustrated 18-page book- 
let describes a standard line of spe- 
cialty transformers. Complete details 
of transformer characteristics and 
construction are included for general- 
purpose, machine tool, control, and 
other types. Part II discusses specialty 
transformers that can be built from 
basic components to fit specific re- 
quirements. When necessary all com- 
ponents can be tailor-made. Westing- 
house Electric Corp. 

ircle No. 66, Reader Inquiry Facility, page 23 


INDUSTRIAL LUBRICANTS—Bu! 
letin 100, consisting of eight pages, 
discusses the grades and compositions 
of a line of lubricants whose basic in- 
gredient is said to contain a highly 
concentrated and purified molyb- 
denum disulfide. Included is Type U, 
designed for extreme bearing pressure 
lubrication at temperatures ranging 
from —40 F to approximately 400 F. 

HHB is proud of its many assignments. Also available are dry lubricants, a 
during past years to design and manufac- grease consistency mixture, bonded 
ture hundreds of types and sizes of rack coatings and other types. The Alpha 





: : Corp. 
and panel connectors for specific applica- ' : No. 67, Reader Inquiry Facility, page 23 
tions in electronics. 

We invite you to become acquainted CAPACITORS AND NETWORKS— 
with HHB skill and craftsmanship! Ask for Illustrated with reproductions of test 


shots, 26-page booklet presents data 
on special-order capacitors and pulse- 
forming networks. Emphasis is placed 
on a new synthetic dielectric, chemi- 
cally similar to mica, which makes 
possible weight reduction, wide tem- 
perature range and other advantages. 
Properties of the plastics dielectric 
are given, manufacturing facilities are 
covered, and design features are in- 
cluded. Aircraft-Marine Products, Inc. 
e No. 68, Reader Inquiry Facility, page 23 


the new catalog that has many illustrations 
of HHB products. 


CONNECTORS—CABLE ASSEMBLIES & COMPONENTS 


for America’s electronics industry... 





H. H. BUGGIE 
And Company 


HIGH-TEST IRON—“Principles ot! 
Heat Treatment,” is a 43-page booklet 
describing the use of heat-treated 
Meehanite castings in a variety of 
engineering applications. Annealing, 
hardening, martempering, austemper- 
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——— 
i TOLEDO 4 OHIO i 


Sales Engineers in All Principal Cities 








To CUSHION SHOCK 








IS WHERE WE CAN STOP 





YOUR GALLOPING ENERGY 


If your design—your product—or your project—is endangered by vibration 
or uncontrolled impact, we can adapt our principle of oil-air shock absorbing 
to remove the unwanted force. 


Whether you want to control the accelerating effect of multiple bounces which 
begin to coincide; or the landing of tons at high velocity; or continuous 
vibration—this is the realm for our impact-absorbing engineers. 


The principle is applied now in every American aircraft landing gear. It 
has made Cleveland Pneumatic the world’s largest manufacturer of aircraft 
shock absorbers. 


Size doesn’t matter. We can engineer shock absorbing, ton-size or pound- 
size, stopped to precise industrial tolerances. 


Our free booklet gives enough description of our equipment and applica- 
tions to show why we have become the worid’s largest engineers of this 
principle. Write for it. 


CLEVELAND To MOVE with less EFFORT 


Pp Ms E u ae A T i ¢ Combining the screw with balls enables 


TOOL COMPANY Cleveland Pneumatic’s patented ball- 


screw actuator to drive with as little as 

10% friction ...compared to as much as 

50% for ordinary screw drives. You can 

cut the weight of a drive system, reduce its 

space, lessen its cumbersomeness, increase 

AUTOMOTIVE SHOP EQUIPMENT Neer aeaae Woe carne 
ideas with our engineers. 





DEPT. H-7 +* CLEVELAND 5, OHIO 


BALL“SCREW ACTUATORS AIR-OIL SHOCK ABSORBERS 





WORLD'S LARGEST MANUFACTURER OF AIRCRAFT LANDING GEARS 
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performance- 
matched for 


longer 


R 


over-heat and age excessively. If one cell fails, the entire rectifier—and your 


equipment—may fail. 


fully matched with every other cell. Load is evenly distributed, cell temperatures 


are safe. There's protective margin for brief circuit overload. Vickers rectifiers, 


are rated and matched EX ACTLY 
to guard against OVERLOADING-OVERHEATING 


ICKERS 

SELENIUM 

RECTIFIER 
CELLS 


ectifiers in your equipment are as dependable as their weakest cells. With 


rectifiers operating at rated load, over-rated cells tend to over-load ... 


In Vickers rectifiers, each cell is accurately rated, its performance care- 


with performance-matched cells, are dependable in your equipment. 


more reasons 


why Vickers 


makes 


a better 


Write for Bulletin 3000. Vickers engineering service is available without obligation. 


rectifier 


A UNIT 


ICKERS ELECTRIC DIVISION 





OF 


@ Automatic electroforming ‘‘pre-stresses”’ 
cells 


@ Hydraulic assembly assures mechanical 
strength and dimension 


@ Rectifiers shock and vibration tested to 
military specifications 


@ 255 tests and inspections guard quality 
from start to finish 









VICKERS Inc. 
THE SPERRY 








CORPORATION 


1803 LOCUST STREET e SAINT LOUIS, MISSOURI 


| 


| 


ELECTRICAL 


ing and surface hardening are ex- 
plained in detail through the use of 
numerous charts and photographs. 
“S” curves and Jominy curves, with 
their explanations, are included. Mee- 
hanite Metal Corp. 

No. 69, Reader juiry Facility, page 237 


INDUSTRIAL SOLENOIDS — Ilus- 
trated four-page brochure describes 
design advantages of a line of sole- 
noids, many of which have special 
shock-absorbing features. Construc- 
tion details, materials, used, and spe- 
cifications of two series of a-c models 
are discussed; availability of d-c types 
is also treated. Solenoids are available 
with various types of mountings; when 
required, special solenoids can be pro- 
duced. Detroit Coil Co. 

e No. 70, R juiry F 


HERMETIC SEALED TRANS- 
FORMERS — Complete with dimen- 
sional drawings and other illustrations, 
four-page brochure presents data on 
the lines of hermetically sealed trans- 
formers in MIL-T-27 standard steel] 
cases which are designed to meet 
MIL-T-27 specifications. Included are 
filament transformers, plate and _fila- 
ment transformers, and 400-cycle 
transformers. Data on these and other 
available types are presented in tab- 
ular form. Ferranti Electric, Inc. 
e No. 71, Reader Inquiry Facility, { 


ADJUSTABLE SPEED DRIVES — 
Illustrated 12-page booklet describes 
a newly improved electronic adjust- 
able speed drive with ratings from %4 
to 3 hp. Operating and performance 
features of the drive, V°S, Jr., are 
provided and components and option- 
al accessories are discussed. Also in- 
cluded are dimensions and five dif- 
ferent horsepower ratings in which 
the unit is available. Horsepower and 


torque characteristics are shown 
graphically. Reliance Electric and 
Engineering Co. 

> No. 72, Reader page 


ELECTRICAL WIRING DEVICES— 
44-page catalog presents data on an 
extensive line of electrical wiring and 
interlocking devices, including what 
is said to be the first all-rubber inter- 
locking connector. Specifications are 
also provided on new right-angle rub- 
ber industrial connectors and caps 
with metal cord grip clamps, as well 
as on a variety of similar products. 
An index is included. Rodale Manu- 
facturing Co., Inc. 


Circle No. 73, Reader Inquiry Facility, page 237. 


TRANSFORMERS — Listing more 
than 100 items, new 28-page catalog 
presents data on an expanded line of 
industrial transformers, including tor- 
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T NEW 3 
SILICONE 


S RUBBER 
4 COMPOUND 


for electrical and 
mechanical applications 





SE-100 COMBINES 


® Outstanding heat resistance 

® Outstanding electrical properties 
® Outstanding physical properties 
© Ease of application 


You can now extend equipment life and minimize 
insulation failures by specifying General Electric’s 
new silicone rubber compound, SE-100. 


SE-100 may be coated on glass or organic fabrics 
for service at high or low temperatures or where 
resistance to weather, ozone, corona or chemicals 
is required. In addition, SE-100 is available 

as a dispersion (SE-100S) and may be used to 
encapsulate coils and components for electrical 
insulating purposes. 


SUGGESTED USES 


Electrical: Cloth, tape and sleeving; coating for 
glass-served wire; encapsulating coatings. 


Mechanical: Ducts and tubing; gaskets and seals; 
diaphragms. 


CLIP AND MAIL TODAY! 





HERE’S PROOF! 


G-E silicones fit in your future 


a 


oe 


GENERAL @@ ELECTRIC 
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(In Canada, mail to Canadian General Electric Company, Ltd., Toronto.) 


Typical properties of glass cloth coated with SE-100: ee: eee “a 
Dielectric strength, volts/mil............ 1200-1400 1 General Electric Company | 
Power factor, 60 cycles | Section 1352-3¢ i 
a. ee itinebenncskebiepncehende 0.0110 Waterford, New York 
OL er re Tre eer eee ree 0.0072 | Please send me product data on SE-100, list of fabri- \ 
Tensile strength, Ibs./in. width........... 150 j  cators, and a free copy of G-E Silicones for Industry. 
% Moisture absorption, 96 hrs........... 0.11 | 5 | 
SOR I 5 tiem eercwasivnne Sanne —76 to 480 F Name ___. _______.___________Position 
}  Firm— j 

| | 

! ! 

! 1 

| i 

| ! 

1 i 








Design for RELIABILITY in SERVICE with Alden | 
Components for PLUG-IN UNIT CONSTRUCTION | 


New free Alden Handbook Gag iins plug-in unit 
design. Presents complete line of basic components 
of tremendous flexibility for adapting your equip- 
ment to plug-in construction. 


Request free 


“ALDEN HANDBOOK” 





Unitize your circuitry in compact vertical planes 
using Alden Terminal Card Mounting System. 


(er coo 1 > Fey YOUR 
© t it CO O S| yo rif tl COMPLETED 
Ds TA) ah += = BOE CIRCUITS 


FOR PLUG-IN 
PACKAGE OR 
CHASSIS 


o 7 JUMPER STRIP —? 
PREPUNCHED TER= MINIATURE Eliminates wiring CARD-MTG. 
MINAL MTG. CARD TERMINALS for common circuits SOCKETS 


You can use Alden Terminal Mounting Card with Alden Miniature Terminals, Jumper Strip and 
Sockets staked to accommodate any circuitry — making complete units ready for housing. 
Components snap into unique Alden Terminals, are held ready for soldering. 


? Mount this compact vertical circuitry in neat 
e accessible ALDEN PLUG-IN PACKAGE OR CHASSIS 









ALDEN 

' PLUG-IN onl set : a , 

e PACKAGE a : 4 SIZES: } ie p---2 } 

Sor 4 SIZES: > ALDEN ae ee? Ps ser 
CES 7,9, 11, bse BASIC CHASSIS , 
ite & 20-PIN oY > «4 8” 17” 


Alden components provide standard plug-in ot slide-in housings—with spares, your circuits become 
units replaceable in 30 seconds. 


3 Use ALDEN BACK CONNECTORS and SERVE-A-UNIT LOCK 
efor 100% circuit accessibility and 30-second chassis removal. 


462-2 _ ai’ 
Ls ALDEN BACK 
rd 8 
e 
Keo 
— 


CONNECTORS 
SERVE -A- UNIT 


LOCK draws in 
& ejects chassis 


462-1 






CTT aed ae 


Can jump 







contacts 





LY 
& 
a. 

a 7 os 


Accessible central check point, 
leads color coded and numbered 






4 Assign to each unit tiny tell-tale ALDEN SENSING 
e ELEMENTS — to spot trouble instantly: 


MINIATURE MINIATURE MINIATURE 
a TEST JACK e INDICATING INDICATING 
, LIGHT FUSE HOLDER 


Sa 
INA-ALO) 


ea ete ec oe 


125 N. MAIN ST. BROCKTON 64, MASS. From Alden’s Line cf Ready-made Compon- 


- ents for Unitized Plug-in Unit Construction. | 






5 eee 

a Talia 
tla 

* Electronic 
TTT 


eee Designers and Custom Builders—small 


seid alli and medium quantities—from milli- 


Dependable delivery 
schedules 


watts to 50 KVA, single or polyphase. 


May We Bid On Your Requirements? 


aA 4) lame 


1901 CLYBOURN AVENUE . CHICAGO 14, ILLINOIS 
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oids, transistor transformers, minia- 
ture types and other models. Specifi- 
cations, dimensional drawings, curves 
and diagrams are included. A classi- 
fied index is included. Triad Trans- 
former Corp. 

No. 74, Reader Inquiry F ty 


TAPE WOUND CORES—Forty-page 
bulletin WOC-353 
wound cores 


describes tape 
for saturable reactors. 
an delectronic and electrical applica- 
tions. Wound cores in both rectangu- 
lar C and round toroidal types are dis- 
cussed. Specifications and value 
graphs are provided covering wound 
cores in 12 mil OrthoSil, or oriented 
silicon-iron, for 60-cycle applications 
and in 4 mil OrthoSil for 400-cycle 
and higher applications. Thomas and 
Skinner Steel Products Co., Inc. 

No. 75, Reader Inquiry Facility, page 237 


TERMINAL BLOCKS, SWITCHES— 
In an illustrated 20-page booklet data 
are presented on terminal blocks in- 
cluding miniature type and Navy 
terminal blocks available in four kinds 
of plastics materials. Specifications are 
also provided for terminal blocks with 
screw terminals, with one-sided soldei 
terminals, side and bottom terminals, 
and other models. Information is also 
presented on a group of electronic 
switches meeting military specifica- 
tions. Kulka Electric Mfg. Co. Inc. 


No. 76, R« 
INDUSTRIAL RUBBER PROD- 
UCTS — Both a handbook and ecata- 
log, 158-page catalog No. 52 con- 


tains valuable reference material, 
including the properties and charac 
teristics of natural and synthetic rub 
ber. Also covered are facilities for 
producing custom work, including 
grommets, molded bushings, gaskets 
and a large variety of similar products. 
Complete specifications are provided 
and an extensive index is included. 
Atlantic India Rubber Works, Inc. 
Circle No. 77, Reader Inquiry Facility, page 23 
INDUSTRIAL SOLDERING IRONS 
—Soldering irons and soldering iron 
tips for industrial applications are de- 
scribed in an _ eight-page booklet. 
Photographs, diagrams, and tables are 
used to describe soldering iron con- 
struction, application, and ratings. 
Also included is a chart describing the 
purpose of flux and which flux is best 
suited to the base material or applied 
finish. General Electric.Co. 

Circle No. 78, Reader Inquiry Facility, 5 
CUSTOM EXTRUSIONS—Four-page 
bulletin describes in detail plastics 
compounding and extruding services. 
Information is also included on the 
physical, chemical and dielectric char- 
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What! No Ice Cubes? | 
This situation would be enough to drive anybody to ae 


drink—water, that is. Yet it shows, in dramatic fashion, 
how important fasteners are to refrigerators. 


Of course, this will never really happen to any modern 
refrigerator, thanks to the constant fastener research 
carried on by Lamson & Sessions in cooperation with 
leading appliance manufacturers. 


teners for any product, it will pay you to consult Lamson 
first. If the answer isn’t already in our files, our years 
of experience in helping manufacturers select the “‘just 


right” fastener for their products, can be of immeasur- 
But there is a moral to this story: When you select fas- able value to you. 








The LAMSON & SESSIONS Co. 


1971 West 85th St. e Cleveland 2, Ohio 
Plants at Cleveland and Kent, Ohio » Birmingham « Chicago 


FOR PROMPT DELIVERY AND HELPFUL SERVICE, 
ORDER FROM YOUR LAMSON DISTRIBUTOR 


- Q Q 
: S 
TAPPING SCREWS SQUARE AND HEX 


MACHINE SCREW 
CAP SCREWS COTTER PINS 


NUTS 
"1035" Hi-Tensile Semi-finished, hot Steel, brass, alu- 
Heat-treated pressed, cold minum and stain- 
steel. punched. less steel. 



























Choice of round, 
pan, truss, flat 
oval hexagon 
and Phiilips 
heads. 


MACHINE SCREWS 


Precision made for 
fast, economical 
assembly. 












PLUG NUTS 


Ideal for blind or 
hard-to-reach 
places. 


LOCK NUTS 
Economical, vibra- 
tion proof. Can be 
used repeatedly. 













Cup point type, 
hardened and 
heat-treated. 
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 SUB-MINIATURE INDICATOR ASSEM 
A great aid to your miniaturization program 


MOUNT IN 15/32” HOLE 
ALL LENS COLORS 


Easy lamp replacement 
with any midget flanged 
base lamp types 


Complete blackout 
or semi-blackout 
dimmer types 




















NON-DIMMING 
No. 8-1930-621 


MECHANICAL 
DIMMER 

No. 11-1930-621 

THESE ASSEMBLIES LOGICALLY REPLACE 
LAMPS NO. 319, 320, and 321 


REPLACE 
WITH THIS 


attic SE 


AIR FORCE wil BUREAU. “an AERONAUTICS 
MIL-L-7806 DRAWING MS-25010 
DIALCO No. TT-51 (Red filter-black top) 

. or, No. TT-51A, complete with No. 327 Lamp 


ALSO MADE VL 
with other filter colors \‘\!!!// 
and with light-emitting 

top (for indication) 


‘ideal Bic aie. 


ALL OF THE ASSEMBLIES ILLUSTRATED 
ACCOMMODATE LAMPS NOS. 327, 328, 330, and 331. 


ANY ASSEMBLY AVAILABLE COMPLETE WITH LAMP 
SAMPLES ON REQUEST —NO CHARGE 





Foremost Manufacturer of Pilot Lights 


DIALIGHT CORPORATION 


60 STEWART AVENUE, BROOKLYN 37, N. Y. HYACINTH 7-7600 
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acteristics of polyethylenes and vinyls, 
and how these plastics are specially 
compounded to obtain almost any 
range of properties required in an 
extruded part. Conneaut Rubber & 
Plastics Co. 

le No. 79, Reader Inquiry Facility, page 237 


MAGNETIC SERVO AMPLIFIERS 
—Illustrated catalog covers a line of 
adjustable magnetic amplifiers 
permitting the user to stabilize his 
servo loop over wide ranges of per- 
formance requirements, load condi- 
tions and gear ratios. Specifications 
are also provided on push-pull mag- 
netic amplifiers, magnetic amplifier 
servo systems, saturable transformers, 
demodulators and a magnetic relay. 
Facilities for producing special-order 
amplifiers are briefly mentioned. Mag- 
netic Amplifiers, Inc. 

e No. 80, Reader Inquiry Facility, page 237 


servo 


CUSHIONED PACKAGING BAGS— 
Illustrated four-page folder describes 
VClI-lined cushioned bags which pro- 
tects metal parts from rust and corro- 
sion up to ten years. Applications in- 
clude shipping and storing of machine 
parts, electrical and electronic parts, 
precision instruments, and other com- 
ponents. Elimination of protective 
greasing of parts is pointed out and 
case histories are given. Jet-Pak, Inc. 
cle No. 81, Reader Inquiry Facility, page 237 
INSULATED WIRES—Data on an 
extensive line of insulated cords and 
wires for machine tools and other 
applications are given in a 26-page 
booklet. Also included in the line are 
special wires, magnetic wire, portable 
and flexible cords, and special wires. 
Complete information is provided on 
insulation, available sizes, as well as 
on available machinery and equip- 
ment. Lowell Insulated Wire Div., 
The Overlakes Corp. 
ircle No. 82, Reader Inquiry Facility, page 23 


ELECTRICAL CONNECTORS 
Making use of a cut-away view and 
other illustrations, 12-page bulletin 
describes the special design features 
of a line of connectors, its advantages, 
applications, and performance data. 
Dimensions and other information are 
provided on the wide range of wire 
sizes of these high-current, single-cir- 
cuit connectors. Airesearch Manufac- 
turing Co. 

rcle No. 83, Reader Inquiry Facility, page 237 


METALS WEIGHT CALCULATOR 
—In the form of a slide rule, this cal- 
culator provides a means for quickly 
determining the weight of sheets, 
plates, rectangular bars, wire, rods, 
tubing and circular sheets. Values are 
included for aluminum, magnesium, 
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VARTEX 


VARTEX FIBERGLAS Insulation 

has proven its excellent physical and : 

Aa Tate le lee) Sait os ies 

and in motor slots operating af’ high 
temperature. Vartex insulation has ah 
dielectric strength, is not affected by Pere o 
oils or moisture. It is used effectively - 

as sheet insulation in transformers, 


coils and generators. 


© Complete test data available on request 


@ Agent inall principle cities 
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NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT © WOODBRIDGE, N. J. 


Varnished Cambric Cloth Silicone Varnished Fiberglas 
Varnished Cambric Tapes Silicone Rubber Fiberglas 

Varnished Duck Silicone Varnish & Rubber Asbestos 
Varnished Fiberglas Synthetic Resin Extruded Tubing 
Varnished Silk Makers of Synthetic Resinous Tapes 

Varnished Silk Substitute these other Polyethylene, Sheets & Tapes 

Cable Wrapping Tapes quality products “Varslot’’ Combination Slot Insulation 








SMALL PARTS can play a BIG PART in... 





Leading manufacturers in the electronics, ma- 
chinery, appliance and toy fields have been 
saving substantially by using precision Multi- 
Swage parts instead of those previously 
made by turning, drilling, 
HERE ARE ONLY A FEW TYPICAL penree or formes. 
TINY PARTS MADE BY BEAD CHAIN’‘S 


Economical, Dependable 


oe eee ce ee ae ed 


LET BEAD CHAIN MAKE YOUR 


Tiny Parts 10 40 
Gpecifications 
at fat less cost: 


The advanced manufacturing 
method developed and used 
exclusively by Bead Chain 
swages practically any type of 
small tubular part from flat 
stock into precision forms with 
positive, tight seams... and 
does it Automatically. If you 
can use high-volume produc- 
tion .. . we can deliver it ata 
much faster rate .. . and at far 
less cost! Scrap is eliminated! 
Deliveries to you are depend- 
ably prompt! 


We can supply you with parts 
that are beaded, grooved, 
shouldered and made with al- 
most any metal. Diameters up 
to 1/4”, lengths to 11/2” 


This catalog can save 


you a lot of production’ 
time and money! r 
Write for it 






COST COMPARISONS! 


Send us a blueprint or sample and quantity 
requirements. We will quickly show you the big 
economies we can deliver. 


BEAD CHAIN BR 











THE BEAD CHAIN MFG. CO. 
BRIDGEPORT 5, CONNECTICUT 


Please send me your Catalog of Multi-Swage Parts 


NAME 
TITLE 


COMPANY 
Original and World's 


Largest Producer of Bead Chain 





ADDRESS 






THE BEAD CHAIN MANUFACTURING CO., BRIDGEPORT 5, CONN. 
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steel, brass, copper and nickel. Oy 
rectangular sheets, for example, }y 
| positioning two slides calibrated jy, 
inches for length, width and thick- 
| ness, the overall weight can be read 
directly on a scale that is marked off 
in pounds. The weight calculator cay 
}also be used to arrive at lengths by 
changing the order of the settings. 
| Reynolds Metals Co. 
No. 84, Reader Inq 


siry Facility 23 
VITREOUS ENAMEL POWER RE. 
| SISTORS—Specification on industria] 
and military types of vitreous ename! 
wire-wound power resistors are pre- 
sented in a 12-page pamphlet. Design 
features, applications, and availabk 
sizes and values are covered. Ilustra- 
| tions, are included and a series of 
valuable tables are provided. In- 
cluded are flat-type vitreous resistors, 
multi- tapped resistors, adjustable 
types, and tubular models. Resistor 
Div., P. R. Mallory & Co., Inc. 
No. 85, Reader juiry Facil 


Foc + 7” 
IC y je 


LAMINATED PLASTICS — Proper- 
ties and characteristics of four new 
grades are presented in a series of 
data sheets. Included are MF-41 
which is made from a fiberglass mat 
and melamine resin; CH-93, a cot- 
toned fabric base material; FF-33. 
which is a fine-weave fiberglass fab- 
ric base with an arc-resistant resin 
and Z-69, a medium weave asbestos 
woven fabric base material with 
moisture resistant resin. Applications. 
colors, available thicknesses, fabrica- 
tions and other pertinent details, and 
properties are covered. The Formica 
Co. 

| Circle No. 86, Reader Inquiry Fa 


HERMETIC SEALS-—Illustrated bro- 
chure describes a line of glass-to- 
metal seals and available finishes for 
these terminals. Data are also in- 
cluded on multiple electrode sealed. 
headers and glass sealed tubes. The 
Hermaseal Co., Inc. 

e No. 87, Reader Inquiry F ic it 


INDUSTRIAL HOUSINGS-—Illustrat- 
|ed brochure contains a description of. 
| and specifications on an extensive lin¢ 

of housings for transformers for in- 
| struments, power supplies, and similar 
| applications. More than 3,000 sizes 
|are available in steel, copper, brass. 
| and aluminum. Standard housings areé 
'manufactured from cold rolled steel. 
| but special-order units can be obtain- 
| ed. Olympic Metal Products Co., Inc. 


eae a P : - 
Circle No. 88, Reader Inquiry Facility, page 23 


ALUMINUM CASTINGS — Entitled 
“Quality Control Under Control,” il- 


| lustrated six-page brochure shows how 
| quality is controlled at the foundry 
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eS 
NAP-LOC 


TRADE MARK 


Snap-Lock limit Switches. On some machines 
vou'll find as many as 75 units. 

That kind of acceptance is proof of depend- 
ability in use. But it’s no surprise to us--we 
proved it to ourselves first-—by putting a 
Snap-Lock on breakdown test. The test ma- 
chine got tired after 16,000,000 cycles—the 
Snap-Lock was still going strong. 

That's why we say, when you're looking for 
a dependable limit switch—look to Snap- 
Lock. May we help you engineer them for 
your particular job? 


ELECTRICAL MANUFACTURING DIVISION 


The NATIONAL 
ACME COMPANY 


176 EAST 131st STREET © CLEVELAND 8, OHIO 


Acme-Gridley Bar and Chucking Automatics, 1-4-6 and 8 

Spindle—Hydraulic Thread Rolling Machines—Automatic 

Threading Dies and Taps—timit, Motor Starter and Control 
Station Switches—Solenoids—Contract Manufacturing 
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by 16,000,000 cycles 


Four out of five machine tool builders use 7 


} 


i 


ELECTRICAL FEATURES 


Accessible wiring connections, self wiping coin 
silver contacts, no arcing, heavy insulation 
throughout, oil and dust resistant case. Single 
pole, double break, double throw — positive 
lock in ON or OFF position. 


MECHANICAL FEATURES 


Hardened steel parts, strong spring, rugged, 
compact construction, wide choice of operat- 
ing levers. Snap-Lock is guaranteed mechani- 
cally and electrically for any normal circuit 
application. 


ENGINEERING BULLETIN EM-51 


gives complete engineering specifications for 
all types of standard Snap-lock switches, 
styles of mountings, operating levers — or 
better still, ask our engineers to cooperate 
with yours on special applications. 








Bb Teflon 
7} 


IS IDEAL FOR 
ELECTRICAL INSULATION 


d. It has excellent electrical prop- 
erties even at high voltages and 
frequencies 


2.It leaves no carbon residue 
along the discharge path 
3. It has good are resistance 
4. It is practically inert chemically 
5. It has zero moisture absorption 
6. It resists weathering 
7. It has unusual heat resistance 
8. It is tough 
9, It stretches well 
10. It is strong and smooth, “snugs 
down” easily 
11. It is available in colors 
R/M Teflon tape is made by Raybestos- 
Manhattan, Inc., from Du Pont Teflon. 
A descriptive folder on R/M Tefion 
products will be mailed on request. 
Your inquiries are solicited. 


*Du Pont trade-mark for its tetrafluoro- 
ethylene resin. 


R/M TEFLON 
PRODUCTS 
include 
RODS, SHEETS, TUBES 


RAYBESTOS-MANHATTAN, INC. 


ASBESTOS TEXTILE DIVISION 
MANHEIM, PA. 


FACTORIES: Manheim, Pa. « No. Charleston, S.C. 
Bridgeport, Conn. * Passaic, N.J. 
Crawfordsville, Ind. 
Peterborough, Ontario, Canada 

RAYBESTOS-MANHATTAN, INC. Manufacturers 

of Teflon Products e Asbestos Textiles « Packings 

industrial Rubber Productse Abrasive and Diamond 

Wheels « Brake Linings « Brake Blocks « Clutch 

Facings « Fan Belts « Radiator Hose « Rubber 

Covered Equipment « Sintered Metal Products 
Bowling Balls 
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level of production. Text and _illus- 
trations show how it is possible to 
depress and calibrate more than 16 
aluminum alloying elements in less 
than three minutes. Emphasis is on 
the fact that continuous sampling of 
aluminum casting alloys insure quality 
products. Pointed out are the range 
of methods for controlling physical 
and mechanical properties of alu- 
minum vermanent mold and sand 
castings. The PerMold Co. 

No. 89, Re ry F 


POWER SUPPLIES—Data on an ex- 
tensive line of voltage-regulated pow- 
er supplies for industrial and research 
use are presented in an_ illustrated 
brochure. Included in the line are 
supplies featuring two completely in- 
dependent regulated power supplies. 
Specifications are provided and a 
table lists d-c supply specifications. 
Kepco Laboratories. 
e No. 90, R« 


LIQUID-TIGHT CONDUIT—Claim- 
ed to be the first of its kind to gain 
UL-approval for use in wet locations, 
a flexible liquid-tight electrical wiring 
conduit is described in a four-page 
pamphlet. Suggested applications and 
specifications are included. Construc- 
tion details, applications, and case 
histories are included. American Metal 
Hose Branch, The American Brass Co. 
2 No. 91, Reader ry Facility 


DESIGNERS’ HANDBOOK-~—Hand- 
book presents data on an extensive 
line of plug-in components, and other 
products. Information is also provided 
on test equipment, electrical com- 
ponents, computer components, in- 
cluding the Alden static magnetic 
memory delay line. Also covered are 
facilities for high-speed automatic 
wire and cabling, flexible molding and 
special toroidal coil winding. An ex- 
tensive index is included. Alden Prod- 
ucts Co. 
No. 92, Ré 


MOLDED PLASTICS PARTS—Text 
and pictures in a six-page brochure 
are used to point up the research, en- 
gineering and design facilities for pro- 
ducing new molding and _ finishing 
techniques, as well as materials. 
Complete injection facilities and fin- 
ishing equipment are available. Em- 
phasis is on the ability to produce 
custom-mold plastics using vacuum 


metalizing and other techniques. 
Bolta-Carpart, Inc. 
No. 93, Reader Inquiry Facility, page 23 


SINTERED METAL PARTS—Pam- 
phlet, containing 42 pages, points out 
that Gramix parts and bearings, com- 
pacted from metal powders under 





SYLVANIA 


lf you feel you are ready for a 
step upward — SYLVANIA offers 
you a lifetime career opportunity. 


Perhaps you have had some super- 
visory experience — or — a natural 
ability to handle a supervisory posi- 
tion. It’s necessary that you have 
background in either electrical, 
mechanical, or industrial engineer- 
ing. 

SYLVANIA’s special advancement 
program assures that men _ will 
advance as rapidly and as far as 
their ability permits. Benefits you 
receive as a SYLVANIA employee 
are many. 


If you are an aggressive, career- 
minded man, we would like to 
hear from you. 


Send your resume to: 


JOHN C. WELD 
Supervisor of Employment 
254 Rano Street, Buffalo 7, New York 


DONALD BRADLEY 
Personnel Supervisor 
70 Forsyth Street 
Boston, Mass. 


SYLVANIA 


ELECTRIC PRODUCTS INC. 


RADIO AND TELEVISION DIVISION 
254 RANO STREET 
BUFFALO 7, NEW YORK 
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‘(0 2. BEARINGS help insure 
efficient operation of | 
MILLERS FALLS Power Drills 


There are many reasons why Millers Falls No. 912 
\4-in. and No. 1814 14-in. Power Drills 
operate on GRAMIX bearings. GRAMIX 
bearings help absorb the thrust load 
and maintain alignment of the drill 
shafts. They help to insure efficient 
operation and long, dependable service. Hav- 
ing a porous structure which makes it possible to 
oil-impregnate them during manufacture, they 
provide a constant film of oil at the bearing surface 
for the life of the drills. The ten bearings in these 

two popular drills are typical of the hundreds of appli- 
cations in which GRAMIX has improved performance 
and helped insure the useful life of the product. 

¢ GRAMIX is compacted from powdered metals 
under pressures up to 70,000 psi., and sintered in high 
temperature furnaces to produce strong, tough 
bearings, gears and other parts that will usually 
out-perform and outlast similar machined 

parts. They can be formed in relatively com- 4. Bas 
plicated shapes to tolerances as close as .0003”. ‘a 
GRAMIX parts need little or no machining, thus 
virtually eliminating scrap loss and waste. In 
production quantities, GRAMIX parts cost con- 
siderably less than machined parts. 


















GRAMIX CATALOG FREE 


The new GRAMIX Catalog is full of GRAMIX 
po 





facts and figures, charts and data that , i it 
show how you can save money and 2 a ea 
improve the performance of your | l | e ¥ 
products with GRAMIX parts. es 
Write for it today. PS | 
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THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION @© SAGINAW, MICHIGAN 
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HeVIDUTy| 


Three phase rectifier 
transformer, provid- 
ing separate windings 


for control, filament 
and plate supply as 
a single unit. 


DRY TYPE 


aT Las 


POS aes 


Here are three typical examples of transformers that have 
been designed by Hevi Duty engineers for specific appli- 
cations. Whether your needs are large or small for either 
standard or special transformers, you can depend on the 
engineering skill and modern manufacturing facilities of 
Hevi Duty Electric Co. to serve you. 





= 
Open type three phase insulating trans- Hevi Duty, 3 KVA type SIO transformer 
former for installation in control center is part of a portable test box used by 
cubicles. Primary voltages to 15 KV are electric utilities for testing protective 
available relays in the field. 


ee A 










DUTY ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN — ~ 
Heat Treating Furnaces... Electric Exclusively 
Dry Type Transformers Constant Current Regulators 
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pressures up to 70,000 psi and sin- 
tered in high-temperature furnaces 
have much of the toughness of similar 
parts machined from_ bar-stock or 
castings. Advantages are discussed, 
including the possibility of  oil-im- 
pregnating parts during manufacture. 
Plant facilities and design considera- 
tions are covered. A comprehensive 
chart outlines the chemical composi- 
tion and physical properties of the 
ferrous and non-ferrous grades. A 
section, containing 130 typical ap- 
plications, is included. The United 
States Graphite Co. 

No. 94, Reader Inquiry Facility, page 23 


MINIATURE HERMETIC PAPER 
CAPACITORS—Twenty-page catalog 
presents data on a line of hermetically 
sealed miniature tubular paper capac- 
itors. Possessing a temperature range 
from —55 to 125 C, capacitors are 
available in a variety of styles. In- 
formation is provided on construction 
details, applications, insulation resist- 
ance, typical electrical characteristics, 
and other pertinent details. Curves, 
drawings, and other illustrations are 
included. Pyramid Electric Co. 
No. 95, Reader Inquiry F ty, paae 


BOBBIN WOUND COILS Ihus- 
trated four-page brochure describes 
bobbins and coil forms for magnetic 
windings. Briefly described are two 
available classes: bobbins — having 
round tubes or cores, and bobbins 
having square or rectangular tubes. 
Applications of both classes are dis- 
cussed, and features of available types 
of flanges are described. Insulating 
materials available, production facili- 
ties, and other data are given. The 
Buckeye Bobbin & Manufacturing Co. 


Circle No. 96, Reader Inquiry Facility, oaq 2 


MERCURY BULB THERMOSTATS 
—Newly revised 24-page manual pre- 
sents basic principles of industrial 
temperature control: eight ways of 
responding to temperature; five ways 
of putting that response to work, 
followed by basic instrument types 
operating on the mercury bulb prin- 
ciple. The effect of heat sources on 
control systems is also discussed. 
Typical electrical and mechanical 
control circuits are included. The 
Partlow Corp. 

rcle No. 97, Reader Inquiry Facility, page 237 


D-C TO A-C CONVERTERS—De- 
signed to provide d-c power supply 
for heavy-duty electronic measuring 
devices, office business machines, and 
other applications, line of small rotary 
converters is described in an_ illus- 
trated four-page brochure. Data on 
the 300-400-500-watt rotary custom 
converters includes: construction de- 
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“A GRADE FOR EVERY NEED! 


Diameters — wall thicknesses and 
lengths to meet regular or special 
adaptations. 


IN RADIO AND TELEVISION 
their use is almost universal. They 
have high insulation resistance and 
low moisture absorption. Their low 
dielectric loss is suitable for ultra 
high frequency applications. 


CLEVELITE is produced in seven 
grades. 


GRADE APPLICATION 

E Improved postcure fabrication and 
stapling. 

EX Special grade for TV yoke sleeves. 

EE Improved general purpose. 


EEX Superior electrical and moisture ab- 
sorption properties. 

EEE Critical electrical and high voltage 
application. 


XAX Special grade for government phe- 
nolic specifications. 


SLF Special for very thin wall tubing 
having less than .010 wall. 


Why Pay More ? 
For the best... 
Call CLEVELAND! 


JULY 1953 
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LAMINATED PHENOLIC TUBING 


is more than ever before — the first choice in the 
electronic and electrical industries. 


It combines proven performance with low cost and 
excellent service! 


Wherever high dielectric strength, low moisture ab- 
sorption, mechanical strength, low loss and good 
machineability are of prime importance . . . the 
combined electrical and physical properties of 


CLEVELITE 


are essential. 
eo ae * 


IMMEDIATELY AVAILABLE! 
Tell us your needs. 


de CLEVELAND CONTAINER GS: 


201 BARBERTON AVE. CLEVELAND 2, OHIO 


PLANTS AND SALES OFFICES at Plymouth, Wisc., Chicago, Detroit, Ogdensburg, N.V., Jomesburg,N.2. FS: 
ABRASIVE DIVISION at Cleveland, Ohio . 
CANADIAN PLANT: The Cleveland Container, Canada, ttd., Prescott, Ontario 


REPRESENTATIVES 
NEW YORK AREA R. 7. MURRAY, 604 CENTRAL AVE, EAST ORANGE, N. 2 

NEW ENGLAND R. S. PETTIGREW & CO, 62 LA SALLE RD, WEST HARTFORD, CONN. 
CHICAGO AREA PLASTIC TUBING SALES, $215 N. ZAVENSWOOD AVE, CHICAGO [-. 


* Reg. U. S. Pat. Off. 
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tail, frequency regulation, specifica- 
tions and other pertinent information, 
A graph is included and design fea- 
tures are stressed. Carter Motor Co. 
Circle No. 98, Reader Inquiry Facility, page 237 
PRECISION POWER SUPPLY—De- 
signed for incorporation into original 
equipment or relay-rack mounting, 
| Precision d-c power supply PPS-852 
is discussed in a two-page data sheet. 
These high-voltage, high-current sele- 
nium rectifiers are designed for use 
| with electronic equipment and digital 
and analog computers. Specifications 
and features are covered. Inet, Inc. 
Circle No. 99, Reader Inquiry Facility, page 





ROSIN CORE SOLDER—Four-page 
brochure discusses type of RTS 200 
rosin core solder and points out its 
advantages. Rosin is said to have 30 
per cent greater spread, faster oxide 
penetration, stable flux, and to be 
non-corrosive and non-toxic. Feder- 
ated Metals Div., American Smelting 
and Refining Co. } 
No. 100, Reader Inquiry Facility, page 


TITANIUM — Illustrated 12 - page 
technical bulletin, “Properties of Ti- 
tanium and Titanium Alloys,” pro- 
vides information on _ production 
methods, general properties of various 
alloys, standard production classifica- 
tion and testing procedure. Data are 
presented on the specific qualities of 
the five available types of titanium 
and its alloys supplied. Advantages of 
titanium and its alloys as a replace- 
ment material are pointed out. Mal- 
lory-Sharon Titanium Corp. 









Particularly in view of the constant increase in the 


use of automatic machinery the good performance neta Mle. 18, Reader Inquiry Facility 
of the electrical wiring becomes more and more i 
important. For obviously no machine performs SWITCHES — Illustrations and_ tables 
better than the controls that operate it and no con- are used in an 8-page catalog to de- 
trol is better than its wiring. Good wiring thus be- scribe an extensive line of appliance 
comes essential for top performance and to main- switches. Included are a-c or d-c 
tain efficient production schedules that result in lower manufacturing togle switches, 1-hole-mounting a-c or E 
costs. To make sure that Lowell wires will meet or surpass all indus- d-c switches, as well as rotary and 
trial requirements, Lowell’s Inspection Department makes numerous momentary push switches. Also cov- t 
tests to determine the physical and electrical characteristics of both ered are slide, push, and other types. I 
the conductor and the insulation. Carling Electric, Inc. a. i 
That is why Lowell wires can be depended upon to give top per- ee ee ese 
forman intai inte , i > lowes seine TRC 
ot ne are ying at tg cost SERVO MOTOR, BLOWERS - 4 
P ee nn en eee Comey 60 Loose-leaf folder describes a_ two- é 
select the type of wire best suited to your own specific requirements. phase servo motor and sub-fractional ( 
Write today about your requirements. capacitor induction motor. Data are ‘ 
also presented on blowers and equip- 
ment fans. Dimensional drawings, 


performance characteristics, and other 
pertinent data are also provided. Air- 
Marine Motors, Inc. 

ircle No. 103, Reader Inquiry Facilit 





‘'Fine Wires Only’’ 


Postpaid return cards are provided 


Telephone Wires — Flexible and Portable Cords — oa gee ae. eh Cnreneenee to 
® ° . 4 . readers in obtaining Literature for 
Machine Tool Wires — Magnet Wires — Special Wires the Asking. 
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Printed circuits 
courtesy of Photocircuits Corp. 


with unique electrical and mechanical advantages 


Because of their excellent electrical properties, mois- 
ture resistance, and stability at high temperatures, 
Epon resins are solving many troublesome problems 
in “‘printed”’ circuits. 

When bonded to inert fibrous fillers, Epon resins pro- 
duce a base laminate that may be sheared, punched, 
and drilled ...that may be bath-soldered without 
delaminating ... that will maintain high electrical re- 
sistance under extreme conditions of temperature and 
humidity. And Epon resins are fully resistant to etching 
agents used in the manufacture of printed circuits. 


Still another problem-solving advantage . . . Epon 
resins have ‘“‘built-in” adhesive properties; make 
strong permanent bonds to metals and to glass, 
ceramics and other dielectric materials. It is for this 
reason an ideal potting compound as well as lami- 
nating resin. 

Your letterhead request will bring technical data 
on laminating with Epon resins and samples of resin. 
And, of course, your Shell Chemical Representative 
is always ready to help you. 


Shell Chemical Corporation does not manufacture printed circuits or resin 
laminates. Laminates are prepared by Connecticut Plastilight Corporation 
fromEpon resin-impregnated clothsupplied by U.S. PolymericChemicals, Inc. 


SHELL ChIEMIGAL CORPORATION 


CHEMICAL PARTNER OF INDUSTRY AND AGRICULTURE 
WESTERN DIVISION: 100 Bush Street, San Francisco 6 


EASTERN DIVISION: 500 Fifth Avenue, New York 36 
Atlanta * Boston * Chicago + Cleveland «+ Detroit - 
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Houston °+ 
IN CANADA: Chemical Division, Shell Oil Company of Canada, Limited, Toronto 


Los Angeles + Newark « St. Louis 





Montreal Vancouver 












KIRKWOOD 


solves a 


sky-high problem 









































































Control motors for variable 
pitch propellors on today’s sky 
CTEM MALTS Colom ates 
changes in vibration, heat and 
speed. Failure may mean dis- 


aster! 


To meet these rigid specifica- 
tions, aircraft engineers choose 


Kirkwood commutators. 


You'll find dependable Kirk- 
wood commutators to meet your 
needs, too — or we will build 


them to your specifications. 


Tale Zl Mee MMe Sele 


“Vs 
7 
* 
boos 
(Je K\RKWOOD 
COMMUTATOR CO. 


Over 10,000,000 now in use. 


1345 CARNEGIE AVE. CLEVELAND 15, OHIO 


Write for new No. 3 Catalog 


SELECTED feature articles from each issue 
of ELECTRICAL MANUFACTURING are re- 
printed in complete form for convenient 
filing and to avoid mutilating copies of 
| the issue. 

New or recent reprints available 
through the Reader Inquiry Facility are 
| listed immediately below; any qualified 
| reader may secure single copies without 
charge. Following this listing of free 
reprints are combined reprints of several 
related articles on selected subjects; 
copies are available at prices stated, on 
orders accompanied by remittance. 





Titles Available Through 
Reader Inquiry Facility 


Note that each reprint described below 
carries a key number which is repeated 
in the reprint subject list in the Reader 
Inquiry Facility. On one of the postpaid 
return cards, circle numbers for the re- 
prints wanted and mail. Quantities are 
limited, and when the initial supply for 
any title is distributed the item is with- 
drawn and no more requests can be filled. 


New Titles Now Ready 


These new feature article reprints are 
now available for distribution; single 
copies may be secured without charge 
through the Reader Inquiry Facility or 
by letterhead request. 


Automatic Assembly of Electronic Equip- 
ment, July 1953, 12 pages. Design of a 
complete production line for a radar 

attachment 


machines, printed circuits and dip sol- 


dering. (118) 


chassis, using component 


Drawn Parts of Stainless Steel, July 1955 
8 pages. Case histories and specific de- 
sign suggestions that influence cost, ap- 


pearance and performance. (131) 
What Makes Automation Click, July 
1953, 8 pages. Details of electrical 


control systems developed by Ford en- 
gineers to transfer parts between auto- 
matic-cycle machine tools. (121) 
Logical Spring Tolerances, July 1953, 4 
pages. Nomograph based on actual ma- 
chine 
thumb and traditional block-tolerance 
tables. (122) 


capabilities replaces rule-of- 


Earlier Titles Available 


For many of the reprints announced 
earlier, the initial print run has been 
| distributed and no more copies can be 
| supplied. Only those titles listed below 
| are still available through the Reader 
| Inquiry Facility and quantities in some 
| instances are low. 


| JIC Electrical Standards for Industrial 
Equipment, June 1953, 16 pages. 
Complete text of the revised standards 
adopted in March, with all changes 

shown in bold face. (114) 


Feature Article Reprints 





All-Printed Circuit Electronic Assembly. 
June, 1953, 4 pages. Rubber-backed 
printed circuit connector system com- 
bined with printed circuit chassis ele- 

eliminates separate connectors 

and most hand wiring. (133) 


Precipitation-Hardening Stainless Steels, 

June 1953, 8 pages. Two new corro- 
alloys—a_ deep-drawing 
type and a high-strength material with 
good stability; both good for service 
temperatures up to 600 F. (134) 


Qualification Testing of Control Relays, 
June 1953, 4 pages. Rapid test repro- 
duces four types of actual service con- 
ditions; test results point to greater 
emphasis on reliability and several 
specific design improvements for in- 
dustrial control service. (136) 


Materials Systems in Electromechanical 
Design, June 1953, 4 pages. Materials 
are the common denominator of prod- 
uct design: must be approached as 


logical systems. (140) 


Temperature-Humidity Evaluation of 
Plastics, May 1953, 8 pages. Realistic 
data for appraising electrical perform- 
ance under severe environmental con- 
ditions, based on results of special cy- 
cling tests. (115) 


British Developments in Embedded and 
Printed Circuits, May 1953, 12 pages 
Review of current thinking and prog- 
ress, including automatic assembly 
methods, based on recent official re- 
ports; characteristics of embedment 
resins discussed and application cited 
for circuit in telemetering unit. (116) 


ments 


sion-resistant 


Testing Insulation Systems for Rotating 
Electrical Machines, March 1953, 12 
pages. Complete text of proposed AIEE 
test code for functional evaluation of 
motor insulation materials reflecting 
current trends toward higher operating 
temperatures and smaller frame sizes. 
Also included is Temperature Limits 
in Ratings of Electric Machines, in the 
same issue; full text of the recently 
changed AIEE standard No. 1, with 
revisions shown in boldface. (117 


Design of Safe Control Circuits, April 
1953, 8 pages. Circuit design rules for 
machine tool controls aimed at elimi- 

hazards to operator and 

equipment, as result of electrical fail- 


nation of 


ure; based on operating experience at 


Ford Motor Co. (137) 


Cooling Systems for Airborne Equip- 
ment, April 1953, 4 pages. Solutions 
to complex heat dissipation problems 
in electrical equipment designed for 
service on guided missiles and other 
high-speed carriers. (138) 


Application Factors for Electrical Re- 
solvers, March 1953, 8 pages. Ways 
of using these motor-like components 
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Here’s why those in the know 





SILLA CANNON 


SOLENOIDS 












Spring for locking mechanism. 
Small coil to release lock. 


Switch controlling coil 
circuits 


Here's a special purpose Cannon D.C. Sole- 
noid, #16366 for aircraft. Design and 
safety conditions require that the armature 
lock in the actuated position for an indefinite 
time, without relying on a continuous flow 
of current. 

The ingenious ball-and-sleeve latch locks 
the armature as the main coil circuit is broken 
through the built-in switch. When current 
is applied to the smaller coil, motion of the 
sleeve releases the main armature. Study of 
the drawing shows how a smooth-acting, 
positive lock is accomplished. 

This is one of more than 60 different 
Cannon D.C. Solenoids built around 18 
basic coils for either continuous or intermit- 
tent service. Wrice for Solenoid Bulletin 
free on request. 


CANNON ELECTRIC 


Since 1915 

CANNON ELECTRIC COMPANY 

LOS ANGELES 31, CALIFORNIA 
FACTORIES IN LOS ANGELES, TORONTO, NEW HAVEN 


Representatives in principal cities. Address inquiries to 
Cannon Electric Co., Dept. G-118, Los Angeles 31, Calif. 
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16366 Solenoid — 18.7 Ib. 
minimum pull with 1/2” 
stroke at 24 v. at 170°F. 
Also available with 1-1/6” 
stroke 


Main actuating coil 


Ball and sleeve latch 


Cannon type AN receptacle 





#1154 an intermittent service sole- 
noid, 12v, D.C.—10.5 amps.—stroke 
9/32”, weight 13 oz. 





#4440 a continuous service solenoid, 
24v, D.C.—3.6 amp. (starting) .42 
amp. (holding)—stroke 4%” weight 
16 oz. 





# 11790 a continuous service sole- 
noid, 24v, D.C.—3.6 amp. (starting) 
-42 amp. (holding) —stroke %” 
weight 15.5 oz. 





as control elements in automation of 
industrial processes. (119) 


High-Torque vs. High-Slip Motors) 
March 1953, 8 pages. General discus- 
sion as an aid in matching motor oper 
ating characteristics to load require- 


ments particularly during _ starting 
acceleration. (120) 
Adjustable-Speed Drives, © November 


1952, 24 pages. Concise, complete and 
systematic survey of all the various 
types of electric motors, power conver- 
sion systems and control methods avail- 
able to solve adjustable-speed drive 
problems; a guide for the selection of 
the proper drive for a given machine; 
comprehensive 8-page bibliography in- 
cludes references to texts and articles 
bearing on current trends. (128) 


Wider Design Opportunities with fe 
New Phenolics, June, July, and Aur itt 
1952, 28 pages. Combined reprin. 4” 

this three-part feature discusses ne< 

resin formulations and new manufac- 
turing techniques for molding com- 
pounds and laminates; compounds with 
greater strength, stability, heat resist- 
ance and diclectric properties; includes 
special types of glass-fiber, synthetic 
fiber and epoxy-resin laminates, foam- 
type phenolics. (127) 


Prices for Bulk Quantities 


The above list includes all reprints 
currently available without charge. Note 
that only one copy is supplied free; if 
more than one copy of a title is wanted, 
bulk quantities may be purchased in lots 
of five or more at the prices per copy giv- 
en in the table below; prices vary with 
the number of pages in the reprint and 
the quantity in any one shipment. 

All orders must be accompanied by 
remittance, including 3 per cent sales 
tax for New York City deliveries. 


Quantity Number of pages in reprint 
ordered 4to8 12 16 24to32 

5 $0.30 0.40 0.50 0.75 

10 0.25 0.35 045 0.60 

25 0.20 0.30 0.40 0.50 


Prices shown are per copy and include 
postage; quotations on larger quantities 
will be supplied on request. Since these 
prices do not provide for invoicing and 
accounting costs, purchase orders must be 
accompanied by remittance. Send order 
with remittance to 


J. A. Campbell 
Director of Reader Service 


The Gage Publishing Company 
1250 Sixth Ave., New York 20 





Combined Reprints 


Because of the expense involved in 
producing these feature article reprints, 
the free service offered above cannot be 
extended to longer reprints, or to book- 
lets including several reprints on related 
subjects. The following titles therefore 
fare available at a modest charge in- 
heeded to cover printing, handling and 
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You know he'll always steer you right 





Strip this man of everything but his eyesight, 
and he still could steer you through. For he has 
“learned his book” well, both in print and in 
experience. But when the book doesn’t cover a 
tough new situation, then he throws the book 
away and acts on his own. 

That’s exactly the way you can expect the 
“ship’s company” here at Bristol to act, when 
they act in your interest. They know how to 
steer through your shipments of Brass sheet, 
rod and wire, and how to get them there right, 


and on time. That’s how the clipper ships from 
Bristol, England, became famed around the 
world.... And that’s what “Bristol-Fashion”’ 
means. 


The BristoL BrRAss CORPORATION, makers of 
Brass since 1850 in Bristol, Conn. Offices or 
warehouses in Boston, Chicago, Cleveland, Day- 
ton, Detroit, Los Angeles, Milwaukee, New York, 
Philadelphia, Pittsburgh, Providence, Rochester. 


Gite Fahne meant Bross ot ite Best 
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for your 
products 






STRESS STRENGTH 











DIMENSIONAL STABILITY 


ELECTRICAL 
PROPERTIES 


@ Whatever way you travel today, 
your safety and comfort are usually 
furthered by the products of manufac- 
turers who saw advantages in using 
Durez phenolic plastics. 

In this there may be a cue for you. 
The products you have in mind... for 
development or for improvement . . 
may ‘go better and pay you more 


profit with the right combination of 


phenolics properties. 

We have developed phenolics that 
serve with outstanding success under 
exposure to heat, cold, water, chemi- 
cals, impact and other mechanical 
stresses, and in some forms, abrasion. 
As molded parts they make it possible 
to cut production corners, step up 
manufacturing schedules. As resins 
they protect and often enhance impor- 
tant properties of rubber, wood, and 
various fabricated substances. 


Why not look into the field of phe- 
nolics now? Talk with Durez... lead- 
ing specialists in these plastics. 


PHENOLIC PLASTICS 
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with 
DUREZ 
PLASTICS 





MOLDING COMPOUNDS 


INDUSTRIAL RESINS 


PROTECTIVE COATING RESINS 





Our monthly ** Durex. Plastics News" will 
keep you informed on industry's uses of 
Durex. Write, on office letterhead. 


DUREZ PLASTICS & CHEMICALS, INC. 
1307 Walck Road, North Tonawanda, N. Y. 


Member S. P. |. Committee on Large Plastics Moldings 


THAT FIT THE JOB 











postage expense. To keep expense to a 
minimum copies are offered only on re- 
quests accompanied by remittance (in- 
cluding 3 per cent sales tax for New York 
City deliveries). Send orders with remit. 
tance to: 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


Applying Magnetic Amplifiers, 40 pages. 
Combined reprint of the four articles 
on “Applying Magnetic Amplifiers” by 
Dornhoefer and Krummenacher pub- 
lished in 1951, plus two related articles 
on the application of magnetic ampli- 
fiers to motor speed control. The series 
of four articles cover the effect of 
design factors on performance, and 
procedure to follow in selecting the 
best combination of rating, power gain 
and core material for minimum size 
and cost. For a list of the articles in 
this booklet see December 1952, page 
280. $1.50 


Overload Protection for Electric Motors, 
52 pages. Combined reprint of the 
complete series of eight feature articles 
appearing in ELECTRICAL MANUFAC- 
TURING on various approaches to the 
problem of protecting motors and 
other power sources from overload 
while providing short-circuit protection 
to circuits and wiring. Also included 
are four other shorter articles on re- 
lated subjects. For an annotated list of 
these articles see the bibliography ap- 
pearing in June 1952 on page 308. 


Subjects covered include: Interpre- 
tation of ratings, calculating motor- 
temperature curves, fuses vs circuit 
breakers, dual-element fuses, thermal 
overload relays, inherent overheat pro- 
tection and fully magnetic circuit 
breakers. $1.50 


Designing Servomechanism Systems, 56 
pages. Combined reprint of seven fea- 
ture articles on related phases of the 
design of feedback control or servo 
systems and four shorter articles on 
representative servo control applica- 
tions. Included are the four Herst ar- 
ticles on basic fundamentals of servo 
systems, types of systems, amplifiers 
and electrical and mechanical design 
factors. Three additional articles cover 
the full range of transducers includ- 
ing synchros, movable-electrode tubes, 
movable-core transformers, and a table 
listing and comparing 17 specific types. 
For a complete list of the contents of 
this booklet see March 1953, page 
294. Applications described are: con- 
tour follower systems, dynamic bal- 
ancing machine, stress-strain recorder, 
motor speed control, hydraulic piston 
synchronizer, and others. $2.00 


Engineering Testing as a Design Tool, 
76 pages. Combined reprint of twelve 
articles published in ELEcTrRICAL 
MANUFACTURING in a planned program 
covering major phases of instrumenta- 
tion as a function of product develop- 
ment. Subjects include: engineering 
and environmental testing in the small 


plant; methods and equipment for 
ELECTRICAL MANUFACTURING 
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NATIONAL SA-SERIES Gtncnator erusnes 


“ 


BETTER- 


JULY 


TRADE -MARK 


ATIONAL” SA-series brushes were devel- 

oped especially to provide a higher degree 
of uniformity in operation than was ever before 
achieved over a broad field of machines and service 
conditions. These brushes offer very closely con- 
trolled commutation characteristics and permit, 
with relatively few grades, a highly accurate, 
efficient brush application technique. 


Many years of successful service, on all kinds of 
equipment and under widely divergent conditions, 
have proved the ability of this brush family to 
fulfill its objectives. Today, largely because of 
experience with the SA-series, electrical and main- 
tenance men have come to expect . . . and they get 
... much more for their brush dollar all through 
the mill. 


SA-3S...has both good commutating ability and 
long life for a wide range of motors and generators 
where heavy loads and high surface speeds are 
combined with normal commutating conditions. 


SA-3538... similar to SA-35 in load-carrying 
ability and commutation factor, but with distinctly 
different film-forming characteristics designed to 
prevent streaking and threading of the commuta- 
tor under low average-load conditions. 


SA-45... unequalled for ridability at high speeds 
and peak commutating performance; especially 
adapted to extremely severe commutating condi- 
tions on the most difficult jobs. 


It pays to know your “National” brush grades... 
and to look for them under the “National” trade- 
mark on every brush you use. 


HOW GOOD IS REALLY GOOD BRUSH PERFORMANCE? Write National Carbon Company 






NATIONAL 


1953 


The term “‘National’’, the Three Pyramids device, and the 
Silver Colored Cable Strand are registered trade-marks 
of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 


STANDARDIZED BRUSHES A Otsision of Galen Carbide and Cavhen Conperetion 


30 East 42nd Street, New York 17, N. Y. 


District Sales Offices: 
Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 


In Canada: NatTionat Carson Limrreo 
Montreal, Toronto, Winnipeg 
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Are You Switching to Printed Circuits ? 
You Need CASTOMATIC™ Solder! 


Printed circuits save on solder and soldering time. In this work you don’t use 
much solder and it doesn’t cost much compared to what you are manufacturing. 
Therefore the solder should be the best quality you can buy . .. Federated 
CASTOMATIC bar solder. Here’s why machine-cast CASTOMATIC is the best: 


1. Free of Dross—the patented, pressurized casting system keeps air out; 
harmful dross-producing oxides are thereby excluded. Solder flows 


freely through tiniest openings. Your solder bath stays cleaner. 


2. Uniform Composition—electronically controlled machine casting eli- 
minates segregation of constituents. Joints are trouble-free. Every 
bar of a given analysis melts at the same temperature. Each piece 
of a bar of eutectic solder, for example, will melt at almost 
exactly 362°F. 


Ask for a sample of CASTOMATIC. It will prove itself. Just return coupon for 
prompt action. 


Picture courtesy Photocircuits Corp., Glen Cove, N. Y. 


Sededded lid. Qtwiuien 


AMERICAN SMELTING AND REFINING COMPANY 
120 BROADWAY, NEW YORK 5, N. Y. 


In Canada: Federated Metals Canada, Ltd., Toronto and Montreal 





Please send a salesman. 


[_] Please send me a sample of CASTOMATIC solder. 


MY NAME__ TITLE 
COMPANY NAME 

ADDRESS 

CITY_. ZONE STATE 
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sound and vibration; use of the vac- 
uum tube voltmeter, oscilloscope and 
high-speed photography in design; 
measurements of interrupted d-c non- 
sinusoidal a-c circuits. Also included 
are two articles on testing winding 
insulation in production and one on 
the problem of radio interference in 
r-f power equipment. For an anno- 
tated list of these articles see the 
bibliography appearing in October 
1952, page 346. $2.50 
Plastics and Dielectric Materials, 92 
pages. Combined reprint of fourteen 
articles reporting new and significant 
developments in new resins and insula- 
tions. Subjects include: fluorocarbons, 
silicone rubber, cast resin embedments. 
ceramic materials, glass-fiber paper. 
high-temperature insulation, behavior 
at radio frequencies and_ insulating 
varnishes. In addition to these 14 fea- 
ture articles, the combined reprint also 
includes an annotated list of more than 
80 articles published in Etecrricar 
MANUFACTURING during the past eight 
years on basic research and practical 
applications. For a complete table of 
contents for this new combined reprint 
see February 1953, page 409. $3.00 


1953 Automobile 


Employs About 
38 Light Bulbs 


BETTER-LIGHTED 1953 U. S. auto- 
mobiles use 38 separate light sources, 
most of them of the miniature variety. 
The average car on the road today 
employs only about half as many. 

Val J. Roper, General Electric auto- 
motive lighting engineer, at Nela Park, 
Cleveland, recently stated that during 
the past 28 years automobile manu- 
facturers had virtually quadrupled the 
average number of lights installed in 
the cars for the safety and convenience 
of passengers. 

In 1925 the average number of 
lamp bulbs on an auto was only 5.5. 
This figure increased to 13.5 in 1940, 
and to 16.3 in 1946. The 1953 average 
is 20. 

Roper enumerated the light bulbs 
used by today’s well-lighted car as 
follows: Three instrument panel and 
three interior lights; two headlamps, 
front turn signals, rear turn signals, 
license plate, fog, turn signal indica- 
tors, courtesy, and back-up ligths; one 
each for headlamp beam_ indicator, 
clock, glove compartment, radio panel, 
ignition switch, map, dome, under 
hood, trunk, hand spot, cigarette 
lighter, inner control spot, ash tray, 
automatic transmission, and compass. 

The all-glass sealed-beam lamp 
was introduced in 1939 as a headlamp. 
Sealed beam types now are employed 
as fog lights, utility lights, spot lights, 
and hand spot lights, Roper said. 
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FURNAS MOTOR MOUNT STARTERS AND CON- s | A 7 
TACTORS were developed for quick and easy mounting Gi n 


on motors; eliminate wiring and conduit between motor 


t 
| 
| and starter... AN INCOMPARABLE COMBINATION 
) 


OF TOP QUALITY MAGNETIC CONTROL AND PER- 
FECT MOUNTING ARRANGEMENT. 


These magnetic controls may be mounted on the 
motor outlet-pad face to provide sturdy, safe, 
out-of-the-way installations AT ANY MOTOR PO- 
SITION. They're a final solution to the direct-to- 
motor mounting problem and an excellent idea for 
machines and equipment having limited space .. . 
Motor Mount Starters and Contactors are ready 
for immediate delivery in Furnas sizes YC, YD and 
YE up to 10 hp. Write Furnas Electric Company, 
1024 McKee Street, Batavia, Illinois. 





(Above) 

ONLY A SINGLE FURNAS ADAPTER PLATE is required 
for motors with outlet-pad face in the vertical position 
or at any angle up to 45 degrees from the vertical. 


(Left) THE FURNAS COMBINATION ADAPTER BOX 
and either the reversing or non-reversing adapter plate 
accommodates motors with outlet-pad face in the hori- 
zontal position or at any angle up to 45 degrees from 
the horizontal. 


FURNAS MOTOR MOUNT STARTERS AND CON- 
TACTORS are available in sizes up to 10 hp. at 
220-440-550 v. polyphase in non-reversing, and in 
sizes up to 72 hp. at 220v., or 10 hp., 440-550 v. 
polyphase in reversing. 





Two sizes of adapter plates used singly, or in combination 
with the adapter-box comprise the four mounting ar- 
rangements used with FURNAS MOTOR MOUNT START- 


ERS. Any motor position can be accommodated. 
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TYPE 1) 


Miniature Telephone 
Type available in a 
wide variety of contact 
combinations with 
maximum performance 
ot minimum power 
input. 





TYPE 11P 


Adaptation of 
Standard Type 11 to 
plug mounting for 
rapid installations and 
change-overs. 


See ea Mumm Mn Te 


Specialists in hermetically sealed re- 
lays to the highest quality standards. 
Over fifty varieties of hermetically 
sealed enclosures available. 








TYPE 11HP 


Available hermetically 
sealed or dust-tight: 
2-11/32” high x 
1-21/32” dia. 

Octal plug 

mounting 





TYPE 11HS 


Hermetically sealed in 
contact combinations 
up to 4 P.D.T. with 
solder terminal or mini- 
ature plug mounting a 
Height 2-1/16” x ia 
1-7/16” x 1-5/8”. : 





te es 5 


ty Za) pane 


specifications — 





MAGNECRAFT 


ELECTRIC COMPANY 
1446 W. VAN BUREN ST., CHICAGO 7 
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IEC Committees to Meet 


An American team of 15 experts 
will attend technical committee meet- 
ings of the International Electrotech- 
nical Commission in Opatija, Yugo- 
slavia, from June 22 to July 5. R. C. 
Sogge, manager, Standards Services 
Department, General Electric Co.., 
and president of the U. S. National 
Committee, will head the delegation. 

Accompanying the group to the 
meetings will be Dr. Harold S. Os- 
borne, president of the LEC. 

The United States will have repre- 
sentatives on 10 of the technical com- 
mittees scheduled to meet: Graphical 
Svmbols, Radio-Communication, Elec- 
trical Insulating Materials, Electronic 
Tubes, and other groups. There will 
also be U. 
eral of the subcommittees. 

The IEC is the international co- 
ordinating body in the field of elec- 
trotechnical standards. The National 
Committees of 26 countries Comprise 
its membership. In 1947 it 
affiliated with the International Or- 
ganization for Standardization as the 
latter’s electrical division. 

Formed in 1904 at theInternation- 
al Electrical Congress in St. Louis, 
the IEC will celebrate its Golden 
Jubilee in Philadelphia, in 1954. 


S. representatives on sev- 


became 


Nichols Elected President 

R. B. Nichols, president and general 
manager of the Bantam Bearings Div.. 
The Torrington Co., South Bend, Ind., 
president of the 
Manufacturer's 


has been elected 
Anti-Friction Bearing 
Association for a 


one-year term. 


Chiles Heads ASA 
Transformer Subcommittee 


John H. Chiles, Jr., manager of en- 
gineering for the Westinghouse Elec- 
tric Corporation’s Transformer Divi- 
Sharon, Pa., has 
chairman of the American Standards 
Association’s Sectional Committee C- 


sion, been named 


57 on tranformers, regulators, and re- 
actors. 

Mr. Chiles, who has been a member 
of ASA C-57 for approximately ten 
vears, has also been active in NEMA 
standardization work for a number of 
vears. During the war, he headed a 
committee for the Bureau of Ships 
which resulted in standardization of 
dry-type distribution and instrument 
transformers for shipboard use. He is 
a Fellow in the American Institute of 
Electrical Engineers, and is active in 


the Committee on and 
Measurements, the Committee on 
Transformers, and the various AIEE 
working subcommittees on transform- 
ers and related equipment. 


Instruments 


ASRE Holds Summer Meeting .. 


At its 40th semi-annual meeting, which 
will be held from June 28-July 1, at 
Lake Placid, N. Y., the American So- 
ciety of Refrigerating Engineers will 
hold a series of technical sessions. 
Among the papers to be discussed 
are: “Some Unique Features in Home 
Freezer Design,” by J. A. McLean, 
Westinghouse Electric Corp., Spring- 
field, Mass.; “Insulation in Home 
Freezers,” by L. E. Cover, Arm- 
strong Cork Co., Lancaster, Pa.; and 
“Interior and Shell Finishes for Freez- 
ers,” by O. J. Spawn, E. I. duPont de 
Nemours and Co., Chicago, Il. 


AIEE Elects Robertson 


Elgin B. Robertson, Dallas, Tex., was 
elected 1953-54 president of the Amer- 
ican Institute of Electrical Engineers, 
at the Summer General Meeting of the 
Institute, which was held in the Chal- 
fonte-Haddon Hall, Atlantic City, N. J. 

Mr. Robertson and the other elect- 
ed officials will take office on August 1. 

One of the highlights of the meet- 
ing was an address by Prof. Edwin H. 
Armstrong, of Columbia University, 
some of the funda- 
mental radio principles, who was pre- 
sented with a certificate of 
membership in the Institute. 
ARI Elects Officials 
co ee 
of the Refrigeration Equipment Man- 
ufacturers’ Association, has been elect- 
ed president of the Air-Conditioning 
and Refrigeration Institute at its first 
Board of Directors meeting. 

Named managing director of ARI 
was George S. Jones, Jr., of Servel, 


who discovered 


honorar\ 


Mckesson, presently president 


Inc. 

The ARI will take over the activi- 
ties of the Refrigeration Equipment 
Manufacturers Association and_ the 
Air-Conditioning and _ Refrigerating 
Machinery Association, bringing to- 
gether in one organization over 150 
manufacturers of refrigeration and air- 
conditioning equipment. 

Industrial Packaging 
Short Course at MIT 
The 1953 intensive technical short 
course to be presented cooperatively 
next October by the Massachusetts 
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Here’s another new modified 


-ifs 
KOPPERS 
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MC-305 is the easiest to mold of Kop- 
pers “high impact” series of Modified 
Polystyrenes. It has been used in such 
large area moldings as refrigerator door 
liners, air conditioning housings, and 
television masks and tube protectors. 

MC-305’s high resistance to shock 
and impact minimizes danger of dam- 
age to molded sections during ordinary 
production line handling as well as 
during actual use. Its shock resistant 






qualities also make MC-305 an excel- 
lent material for toys and novelties. 

Possibly you have a product that can 
be made better or faster or less expen- 
sively with Koppers Modified Poly- 
styrene. To help you choose the right 
Koppers material for your particular 
job, we have prepared a new technical 
bulletin detailing the properties of 
Koppers Modified Polystyrenes. Write 
today for your free copy. 


polystyrene 


7 

{/ 
Type 3 
Type 7 
Type 8 
MC-185 


MC-301 


MC 


MC- 


305 
309 


MC-401 


MC-405 


MC-409 





KOPPERS 


POLYSTYRENES 


General Purpose 
Polystyrene 

Improved Heat 
Distortion Temperature 
Highest Heat Distortion 
Temperature 

High Impact, Lowest 
Water Absorption Rate 
High Impact, Improved 
Heat Distortion 
Temperature 

High Impact, Easy Flow 
High Impact, Highest 
Heat Distortion 
Temperature 

Medium Impact, 
Improved Heat 
Distortion Temperature 
Medium Impact, 

Easy Flow 

Medium Impact, Highest 
Heat Distortion 
Temperature 


Koppers Plastics Make Many Products Better and Many Better Products Possible. 


i. 


KOPPERS 
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® 


KOPPERS COMPANY, INC., Chemical Division, Dept. 
BOSTON - 


SALES OFFICES: NEW YORK - 
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There's a 


* a 
Dyna-Line 
FLEXIBLE COUPLING 
to FIT YOUR DRIVE! 


_ 


1/15 to 1-1/2 
Horsepower 


A 


Min. Length 
1” to 2 - 3/8” 


we 


Lengths to Your 








Drive Design 
Needs 
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SPECIFY Guardian 
FOR BEST PERFORMANCE 
OF YOUR EQUIPMENT 


* Exclusive Guardian Dyna-Line con- 
struction produces a superior one-piece 
flexible power connector by joining the 
three components into one unit while 
they are spinning and held in dynamic 
alignment. 


In these couplings, the length of Flex- 
Element specified enters the function of 
needed adjustment to misalignment, or 
of added torsional damping. Exceptional 
lateral flexibility with minimum stresses 
imposed and torsional stability retained 
are controlled design features. 


Exclusive manufacturers of the Guardian 
Splined Sleeve Coupling (now with Silent 
Tension), for years the standard coupling 
for the Oil Burner Industry. 


C-102 Catalog 
Page, also Drive 
Data Form #53 for 
coupling recom- 
mendations. 












PRODUCTS CORP. 


COUPLING DIVISION 


Dept. IC-E, 1215 E. Second Street 


Michigan 
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Institute of Technology and the So- 
ciety of Industrial Packaging and Ma- 
terials Handling Engineers will offer 
a wide selection of topics of interest 
to engineers. 

To be held at Mechanics Hall, Bos- 
ton, the week of October 19, the sub- 
ject matter of the overall curriculum 
will stress the needs of the armed 
forces; the methods; materials and 
economics of materials handling; elec- 
trical and electronics products; ma- 
chinery and metal products; cushion- 
ing and corrosion prevention; and 
many other topics. 


180 Papers Presented at 
The American Ceramic Society 


More than two thousand persons par- 
ticipated in the four-day program of 
the 55th annual meeting of the Amer- 
ican Ceramic Society, which was held 
in New York. 

The eight Divisions of this Society 
presented more than 180 papers to 
Society members and guests. Elected 
president was R. R. Danielson, man- 
ager of Ceramic Service for the Metal 
and Thermit Corp., New York City. 
Mr. Danielson is the author of numer- 
ous papers and holds a patent on the 
composition of coatings for metal sur- 
faces. 

Jesse Talbot Littleton, vice-presi- 
dent and former director of research 
of Corning Glass, received the So- 
ciety’s highest honor when he was 
made an honorary member. The So- 
ciety’s Constitution provides that only 
ten living persons can hold this dis- 
tinction at any time. 

Continuing 


one 


as general secretary is 





Charles S. Pearce. Mr. Pearce has 
been managing director of the Porce- 
lain Enamel Institute, as well as in 
charge of the Porcelain Enameling 
Department, Frigidaire Div., General 
Motors Corp. 


International Award 
Bestowed on G-E 


At the 1953 International Milan 
Samples Fair held in Milan, Italy, 
General Electric’s film, “Freedom and 
Power,” won the Minister of Com- 
munications Award. The film stresses 
the importance of electric power in 
the American economy. 


SPI Selects Officers 


At the annual meeting of The Society 
of the Plastics Industry, Inc., held at 
sea aboard the Queen of Bermuda 
the following men were elected to 
office: 

For the beginning June 1, 
1953, Gordon Brown, Bakelite Co., 
Div. Union Carbide and Carbon 
Corp., New York, will serve as chair- 
man of the board. New president of 
the Society is John J. O'Connell, Con- 
solidated Molded Products Corp., 
Scranton, Pa. Other new officers in- 
Earl R. Keown, Santay Corp., 
Chicago, vice president, and Frank E. 
Selz, General American Transporta- 
tion Corp., Chicago, secretary-treasur- 


year 


clude: 


er. 
Electrical Metallic Tubing 

Section Formed 

Within the framework of the Nation- 


al Electrical Manufacturers Associa- 
tion, a Rigid Steel Conduit and Elec- 


Calendar of Meetings 


June 29-July 3—Annual Meeting, 
American Society tor Test.ng Ma- 
terials, Chalfonte-Haddon — Hall. 
Atlantic City, N. J. 


Aug. 19-21 — Western Electronic 
Show & Convention, jointly spon- 
sored by the West Coast Electron- 
ic Manufacturers’ Association and 
the Seventh Region of the Institute 
of Radio Engineers, Civic Audi- 
torium, San Francisco. 


Sept. 21-25—National Instrument 
Exhibit, sponsored by the Instru- 
ment Society of America in co- 
operation with other learned so- 
cieties, Sherman Hotel, Chicago. 


Sept. 28-30—Ninth Annual Nation- 
al Electronics Conference, Hotel 
Sherman, Chicago. 





Aircraft Electric 
spt ynsored 


Sept. 30-Oct. 1 
Equipment Conference, 
by the American Institute of Elec- 
trical Engineers, New Washington 
Hotel, Seattle, Wash. 


Oct. 6-8 — Fractional 
Motors Conterence, 

the American Institute 
cal Engineers, Fort Wayne, 


Horsepower 
sponsored by 
of Electri- 
Ind. 


Oct. 14-16—Machine Tool Confer- 
ence, sponsored by the American 
Institute of Electrical Engineers, 
Hotel Cleveland, Cleveland, Ohio. 


Oct. 30-31—Semi-Annual Meeting, 
American Society of Tool Engi- 
Dayton Biltmore Hotel, 
Ohio 


neers, 
Dayton, 
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General Plote oducts 


that solve your Design Problems 


TRUFLEX THERMOSTAT METALS 


TRUFLEX thermostat metals are manu- 
factured in a wide variety of types, each 
with a different reaction to temperature. 
Uniformity of metal insures accurate and 
consistent performance. Precision parts 
fabricated to exact specifications. 





COMPOSITE METALS 


Available in practically any combination 
of precious to precious, precious to base 
or base to base metals. Combinations for 
electronics include aluminum-clad iron, 
nickel-clad iron for anode materials. 


ALCUPLATE 


Copper-clad aluminum for component 
Cases or cans, chassis, cooling fins, etc., 


light weight, excellent conductivity. Cop- 
per surface is ideal for soft soldering and 
electroplating. 





COMPOSITE CONTACT MATERIAL 


Precious metals and alloys bonded to 
base metals available in following types 
— overlay, single and double edge 


ay, 
single and double inlay, Top-Lay, cae 
for you to fabricate into contacts. 







COMPOSITE CONTACTS 


General Plate can supply all types of 
fabricated composite contacts, buttons, 
rivets, contact assemblies made to cus- 
tomer’s specifications. These contacts 


give electrical conductivity and long life 
at reduced costs. 


WAVE GUIDE and COLLECTOR RINGS 
RECTANGULAR WAVE GUIDES. Solid 


silver, silver lined brass or aluminum. 
Sizes to government specifications. 

COLLECTOR RINGS. Solid silver or 
precious metal on base metal. All sizes. 








S 
GENERAL PLATE propvuct 








General Plate Composite Metals, made by metaliur- 
gically bonding one metal to another, are available in 
ani sheet, strip, tubing or wire in various widths, thick- 
; « Platinum-Group —, of ali nesses and diameters. 
tee — Alumi- . bing, Pat® 2. 
e Alfer, Alniter rd steel for oo. Complete wage —- 
num ont = Gaing facilities for Pia 
anode plates. 
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e Alcuplate K — Copper clad roup metals 

cases hass & i Brazing a= 
. y 

‘ Cc 1S, coolin fins e Silver and Go id Allo s 


, ns sheet, Wire 
d tc Available a* 
blades, ¢%- 

condenser 





Silver, gold and platinum-group metals bonded on 
base metals give solid precious metal performance at a 
fraction of the cost of solid precious metal. The pre- 











cious metal provides specific performance requirements 
Sy scated parts such as electrical conductivity and corrosion resistance 
powder and fabricated P while the base metal provides workability, strength, 
braz- and solderability 
. : lu- ie Solder-clad . ° 
¢ Alsiplate = Silver:cin Sain e et. for carbide-uPPe 
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. Composite Cocreased strength 





Composite base metals provide a new group of engi- 


neering metals with properties not available in solid 
nze- 
_— Phosphor Bro 
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In many applications further economy results when 
General Plate supplies fabricated parts ready for as- 








sembly into your product. General Plate makes an 
infinite variety of fabricated parts, such as electrical 
ae low cost. : contacts, collector rings and TRUFLEX thermostat 
Sizes ranging from ey re mangenese Age-Hardenin® metal parts to customer’s exact specifications. 
an inch to few feet ° _ — Corrosion ge 
eter. an spring ae finger 
" Trufex®  Terormed elements phresm@: 
Sheet, > 





stock, etc. 
: ced to 
blies produ 
and assem 


specification. 





General Plate Engineers will gladly help you with 
your problems. 






ve Guide Tubing 
; Revi geen of sizes to gov- 
‘ernment specifications. 





is — Beryllium 
« Thin Gauge Meteo ure beryl- 00 
COPD Ste lite alloys, write for catalog P R7 
etc. 










You can profit by using 





General Plate Composite Metals! 


ee =—S METALS & CONTROLS CORPORATION 
Ke GENERAL PLATE DIVISION 


47 FOREST STREET, ATTLEBORO, MASSACHUSETTS 
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Augat two-tension loop clamps are the long- 
sought answer for uses where tube base tolerances 


vary up to .040. The bands of these sturdy clamps 
are made of Beryllium copper, heat treated to retain 
original tension and nickel plated to withstand 
a 96 hour salt spray test with no adverse effect. 


The remaining parts of Augat’s two-tension loop 
clamps are made of 18% nickel silver. 


Write today for catalog and samples. 


AUGAT BROS. INC. 


31 PERRY AVENUE «+ ATTLEBORO, MASS. 


BOCLSEVE... nit your 
WASHER NEEDS 


Standard 
Specials 


A heap good source you shouldn't forget — 











standard and specials from Joliet! Thousands 
of special dies in many shapes and forms, 
; 9/32” to 8” O.D., gauges No. 28 to 3%”. 
Your emergency A variety of finishes available to meet your 
requirements are special needs, including: Electro-plating, 
our special concern Galvanizing, Parkerizing and Cyanide hard- 
ening. A dependable supplier for 39 years. 












FOR QUALITY AND SERVICE 


207 CONNELL AVE. 
JOLIET, ILLINOIS 


trical Metallic Tubing Section has 
recently been formed. 

Among the various functions of the 
new section will be the dissemination 
of educational material and training 
courses in accordance with the Na- 
tional Electrical Code. 

Among the ten members presently 
comprising the Section are General 
Electric Co., New Kensington, Pa.: 
National Electric Products Corp.. 
Pittsburgh, Pa.; and the Rome Cable 
Corp., Rome, N. Y. 





Engineering 


Standards 


JIC Hydraulic Standards 


Revised JIC Hydraulic Standards for In- 
dustrial Equipment includes the latest re- 
visions, additions, and deletions that were 
made at the January 21-23, 1953, meet- 
ings. 

Included in this 48-page edition are 
sections on: Glossary of terms, as well as 
diagrams, including circuit diagrams, 
standard graphical symbols, fluid legend 
code, and diagram size. Also covered are: 
Hydraulic controls, covering definition of 
controls, protection, control-circuit, en- 
closures and compartments, as well as 
mountings. 

Other sections are devoted to: pumps; 
piping, fitting and fluid passages; oil res- 
ervoirs: and valves, accessories and de- 
vices. A separate section is devoted to 
safety. 

Copies are furnished upon request to 
General Motors Production Engineering 
Section, General Motors Building, De- 
troit 2, Mich. 


Draft of ABC of Limits and Fits 


A draft proposal for an American, Brit- 
ish, Canadian System of Limits and Fits 
has been published by the American 
Standards Society. The proposed ABC 
System was unanimously approved at a 
meeting held in New York in February, 
as the basis of such national standards 
for Limits and Fits as each of the three 
countries might decide to establish. The 
American Delegation consisted of mem- 
bers of ASA Committee B4, on Toler- 
ances and Allowances for Cylindrical 
Fits and Limit Gages, representing Amer- 
ican industrial organizations, and repre- 
sentatives from the Armed Forces. 

The British and Canadian Delegations 
were also made up of representatives of 
the national standards bodies in the Unit- 
ed Kingdom and Canada, and their mili- 
tary services. 

The present U. S. situation is as fol- 
lows: A Tentative American Standard 
B4a-1925, Tolerances, Allowances and 
Gages for Metal Fits, published in 1925, 
became obsolete through the publication 
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Bradley Rectifiers are doing 
many different types of jobs 


[_] MAGNETIC AMPLIFIERS [-] VOLTAGE REGULATORS 

[-] MODULATORS [_] D. Cc. VALVES 
— a [_] CURRENT LIMITERS [-] BIAS suPPLIES 

[-] INSTRUMENT PROTECTION [-] BATTERY CHARGERS 

[_] TEMPERATURE COMPENSATORS [-] ARC SUPPRESSORS 













COPPER OXIDE 
MODULATOR 


Bradley copper oxide 
modulator for this very 
low voltage threshhold 





vacuum tube. 


application features low 

noise level, good tem- Ss 
perature characteristics, ‘ 
and long-term stability. # 
No moving parts to get c 
out of order asin oe 
mechanical modulator; te 
much longer life than > 
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HERE IS A PARTIAL CHECKLIST OF HOW THEY ARE 
HELPING TO IMPROVE CIRCUIT PERFORMANCE 





CHECK THIS LIST to see if you might be overlooking a simplified 
way to solve a circuit problem or better circuit operation. New 
developments have widened rectifier application. Bradley engineers 


can help you realize these new possibilities for your product. 


In either conventional or special applications, Bradley rectifiers 
offer maximum stability and long life under usual or unusual 
temperature conditions. Laboratory conditions of manufacture, 
engineer inspection, and our exclusive vacuum process assure top 


quality, prompt delivery and lowest unit cost. 


Write or call us for further information. 


SELENIUM AND COPPER OXIDE RECTIFIERS 


VACUUM PROCESSED for PERFORMANCE AS RATED 
SELF-GENERATING PHOTOELECTRIC CELLS 


The complete selenium rectifier line — from microamperes to thousands of amperes 





BRADLEY LABORATORIES, INC., 168A Columbus Avenue, New Haven 11, Conn. 
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Lisulely ug News 


News of G-E electrical a developments that can be 
important to your business. 


G-E VARNISHED CLOTH AND TAPES PROVIDE 
MAXIMUM INSULATION AND LONG LIFE 


G-E varnished cloths and tz apes were developed after years of research. 
Their outstanding properties result fromac ombination of G-E deve lop- 
ments, such as the Glyptal® Alkyd Resins and G-E Permafil used in 
their treatment. With G-E varnished cloths and tapes, you 
counton... 












Caza 











EXCELLENT DIELECTRIC STRENGTH that affords superior insulation for electrical 


equipment. 


HIGH MECHANICAL STRENGTH that permits extremely tight winding and use 


where equipment is subjected to mechanical shock or wear. 









UNUSUAL FLEXIBILITY. G-E varnished cloths and tape s can be applied easily and 


quickly, even when the equipment involves irregularand difficult shape Ss. 


HIGH RESISTANCE. G-E G lyptal® alkyd resins, used to impregnate cloths, and 
G-E Permafil, used chie fly for treating glass fabrics, provide 
resistance to oil, moisture, heat, and other damaging elements. 










































high 


G-E varnished cloths and tapes can be used for w rapping motor coils, 
protecting cable joints, insulating transformers—and wherever you 
want maximum insulation and protection. 





(hE 


FOR MORE COMPLETE INFORMATION and free sample folder of G-E varnished 
cloths and tapes, write: General Electric Company, Section 1328-3A, 
Chemical Division, Pittsfield, Massachusetts 


GENERAL on >» ELECTRIC 








in 1947 of a partial revision, American 
Standard B4.1-1947, Limits and Fits foy 
Engineering and Manufacturing (Part J), 
The Standard does not contain tables of 
recommended fits, but states that a study 
is being made of further recommenda- 
tions on this subject to serve as the basis 
of Part II. 

Now as a result of the meeting held 
early this year complete agreement has 
been reached on a “Draft Proposal for 
an ABC System of Limits and Fits, 
Fourth Draft, February 1953.” The next 
step is for American industry to be que- 
ried on: whether it wants an American 
Standard of recommended fits, and also 
whether such tables should be based on 
the ABC proposal. 

The present Proposal comprises seven 
sections, tables, and two appendices. 
Sections cover Scope (which includes a 
graded system of fundamental tolerances 
for diameters ranging from 0.04 in. to 
approximately 20 in.); Designations; 
Fundamental Tolerances; Standard (Uni- 
lateral) Holes; Classes of Fits; and Der- 
ivations of Tolerances and Allowances. 
Appendix I consists of Tables of Holes 
and Shafts for Exceptional Use; Appen- 
dix II is concern with: Derivation of Tol- 
erances and Allowances for all Shafts and 
Holes. 

Copies of the “Draft Proposal for an 
ABC System of Limits and Fits” are 
available from the American Standards 
Association office, 70 East 45 St., New 
York 17, at 75 cents a copy. 


Military Standards 


The Armed Services Electro Standards 
Agency has announced approval of the 
following 2 specifications, 3 revisions, 1 
military standard, and 2 amendments: 
MIL-C-5A—Capacitors, Fixed, Mica- 
Dielectric. This Specification, dated 
March 24, 1953, is a revision of the for- 
mer JAN-C-5 and covers molded and 
potted mica-dielectric, fixed capacitors. 
These capacitors are suitable for opera- 
tion at temperatures from —55 C to 85 C 
for the molded types, and from —55 C to 
70 C for the potted types. 
MIL-C-91A—Capacitors, Fixed, Paper- 
Dielectric (Nonmetallic Cases), This is a 
revision of Specification JAN-C-91 and 
covers paper-dielectric, fixed capacitors 
enclosed in nonmetallic cases. They ar« 
used in blocking, by-pass, and filter ap- 
plications where a low value of dissipa- 
tion factor is not essential. Date of re- 
vision is April 13, 1953. 
MIL-STD-200 — Armed Services Pre- 
ferred List of Electron Tubes. This 
Standard, dated April 8, 1953, consists 
of a list of electron tubes selected jointly 
by the Departments of the Army, Navy, 
and Air Force. The purpose of this list 
is to: guide military equipment designers 
and manufacturers in the choice of the 
highest quality of tubes available for 
military use; and to provide for a mini 
mum tube maintenance stock by making 
extensive use of a minimum number of 
tube types. 
MIL-M-3823—Meters, Electrical Indi- 
cating, Basic (Sealed, Panel Mounting 
Type, 1% in. and Scaleplates. This speci- 
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bearing for any job 
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Perating speed, 
ive conditions, 

--- all must be carefully 
considered. Since Johnson Bronze 
Produces all types of sleeve bearings, 
uses all types of bearing metals, their 
engineers wil] give 
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your application, 


you in design- 


sleeve bearing for 
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: JOHNSON BRONZE COMPANY 
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1521 E£. Grand Ave., El Segundo, Calif. Phone: ORegon 8-3778 
CHICAGO: 205 W. Wacker Drive. Phone: Franklin 2-3889 
NEW YORK: 12 W. 32nd. St. Phone: Chickering 4-0016 






SEND FOR 
BULLETIN 


EFFICIENCY to 87% C-349 


POWER FACTOR 95% 
RATINGS to 250 KW 





EL SEGUNDO 
CALIFORNIA 


LARGEST 
SUPPLIERS 
OF INDUSTRIAL 
POWER 
RECTIFIERS 














fication, dated May 2, 1953, covers 1% 
in. sealed, panel mounting, d-c basic 
microammeters, milliammeters, millivolt- 
meters, and the standard scaleplates for 
use with them. The scaleplates are exter- 
nal to, and not part of, the basic meters. 
By use of the appropriate accessories not 
covered by this Specification these meters 
can be used to indicate a-c and r-f cur- 
rent or voltages in many ranges. 

Amendments consist of: Amendment 5, 
dated April 14, 1953, to JAN-R-184: Re- 
sistors, Fixed, Wire-Wound (low power). 
Also, Amendment 2, dated April 8, 1953, 
to JAN-S-28A: Sockets, Electron Tube 
and Accessories. 

Small quantities of these Military 
Standards are available, free of charge. 
upon request by those with a legitimate 
need for them, from the Armed Services 
Electro Standards Agency, Fort Mon- 
mouth, N. J. 





Book 


Reviews 





Synchros, Self-Synchronous Devices and 
Electrical Servo-Mechanisms, by Leon- 
ard R. Crow. Published by The Sci- 
entific Book Publishing Co., Vincennes, 
Ind. 222 pages, $4.20. 


An elementary text concerned with basic 
principles, with structural features clearly 
shown by photographs of models. Ideas, 
concepts and principles of operation ar 
described in simple terms, primarily for 
student or technical school level. All basic 
types of self-synchronous electrical de- 
vices are covered, with winding diagrams, 
circuit diagrams and photos of models. 
Concluding chapter describes saturable- 
core servo devices. 


Tungsten—Its Metallurgy, Properties and 
Applications, by Colin J. Smithells. 
The Chemical Publishing Co., 26 Court 
St., Brooklyn 2, N. Y. 326 P. $8.50. 


This is the first American edition, a 
revision of a British publication based 
on European practice and_ illustrations. 
Content includes chapters on ore dress- 
ing, making ductile tungsten, effect of 
cold work and annealing on_ physical 
properties, thermionic properties, prop- 
erties of alloys of tungsten. Several ot 
these chapters were written by British 
experts. While many references to Amer- 
ican sources are included, the text re- 
tains constants and data in the cgs system. 


Physical Metallurgy for Engineers, by 
D. S. Clark and W. R. Vasney. D. Van 
Nostrand Co., Inc., 250 Fourth Ave., 
New York 3. 567 P. $6.50. 

Text is written for students in engineer- 

ing to provide basic information in the 
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EVENLY 


SMALL TOROIDAL COILS 
AT HIGH SPEEDS 

| 1-1/8” 0.D. x 3/4” LD. 

| WITH MINIMUM WIRE BREAKAGE Wire—44AWG 

Winding Speed— 800 rpm 
The MICAFIL Model RW-0 Toroidal Coil 

Winder automatically winds toroidal coils 
continuously around 360° and sector coils 
from 30° to 270°. To produce smooth, even 
layers of wire, the winder is adjusted easily 
to wind any wire size between 26 and 44 
AWG and to obtain the proper pitch. Wind- 

ing direction can be changed and feeds can 

be adjusted while machine is in operation. 


SPIRALING DEVICE — Device winds spirals for shuttle 
loads—in advance ... Newly developed to permit con- 
tinuous operation of Coil Winder ... Winds to pre- 
determined lengths. 


cad CAPACITY SHUTTLES — Made in four different ring diameters to 
Coil Sizes initia Ve accommodate range of spiraled wire sizes... Larger 
a Anis 7 — wire capacities ... More than one coil can be wound with 
Minimum finishedO.D. ....... %” single loading ... Changed within 30 seconds... Loaded 
Wire Sizes..........26t044AWG in iess than a minute. 
Winding Speed— ACCURATE TURNS COUNTER — Preset for required num- 


according to wire size. . up to 1000 rpm 
Shuttle Capacity— 
according to wire size . . 


MICAFIL Toroidal Coil Winders are made 
in three larger sizes for winding coils up to 
8” O.D. and with 10 AWG Wire. 


COSA CORPORATION 


405 Lexington Ave., New York 17 | 
IN DETROIT AREA contact DETROIT-COSA CORPORATION, 16923 James Couzens Highway, Detroit 35, Mich. 


ber of turns ... Automatically stops winder when turn 
count is reached. 
. 60 to 800 feet 


Let Cosa Engineers study and recommend the 


winder for your needs. Or, write for Literature. 
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Write for 
NEW 


Bulletin 


This 40 page 
comprehensive 
booklet shows 
typical exam- 
ples of Kirk & 
Blum __ fabrica- 
tion, complete 
facilites of 
plant and equip- 
ment for jobs 
ranging from 
one unit to 
thousands. 
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SHEET METAL 
FABRICATION 


KIR “BLum 


Whatever your requirements in sheet, plate and alloy fabri- 
cation, Kirk & Blum can produce for you . . . economically 
and quickly. 


Complete facilities to 2” capacity for square and rotary 
shearing, braking, forming, rolling, punching, riveting, 
welding, grinding, drilling and finishing sheets and light 
plates and structurals. 


For complete details, write for literature on fabrication 
facilities and experience or send prints to: 


THE KIRK AND BLUM MANUFACTURING COMPANY 
3122 FORRER STREET @ CINCINNATI 9, OHIO 


KIRK’ BLUM METAL FABRICATION 





selection, treatment and use of metals 
and alloys employed in engineering de- 
sign. Scope is wide, with the selection 
of material based on practical considera- 
tions. Tables are extensively used, most 
of them drawn from recent sources, Sep- 
arate chapters include concise basic dis- 
cussions of phase diagrams, iron-carbon 
alloys, heat-treatment of steel, carbon 
steels and functions of alloy elements, 
surface treatment, principles of corrosion 
and corrosion resistant steels, cast irons, 
precipitating hardening, copper and 
nickel-base alloys, light alloys, metallurgy 
of casting, cold working, brazing and 
welding. Hardenability bands are includ- 
ed in the appendix for common alloy 
steels; 30-page index is unusually com- 
plete. 


Metal Data, S. L. Hoyt, Reinhold Pub- 
lishing Corp., 330 W. 42nd St., New 
York 36. 526 pages. $10.00. 


Second edition of this reference source 
retains the basic objectives of presenting 
data collected from many sources, but 
without text. Old material has been re- 
vised and much new material added, 
increasing the number of tables from 
340 in the first edition to 564 in the new 
one. All data on heat-treated steels are 
new; properties are included for alloys 
for service at temperatures above 1200 
F, and for beryllium, molybdenum, ti- 
tanium, uranium and zirconium. Express- 
ly designed as a rapid reference source 
for information needed day-to-day by de- 
sign engineers, and metallurgists; care- 
fully indexed and tightly edited yet 
readable. 


1952 Book of ASTM Standards. Pub- 
lished in seven volumes by the Amer- 
ican Society for Testing Materials, 
1916 Race St., Philadelphia 3, Penna. 
Complete set comprises 9,975 pages, 
priced at $76.00 in cloth binding. 


Over 2000 standards, specifications, tests 
and definitions are incorporated in this 
new edition of ASTM Standards. The 
last previous issue in 1949 contained 
1550 standards; the 1946 edition, 1400 
standards, and the 1939 edition some 
866 standards. These statistics give a 
succinct picture of the growth of stand- 
ards in the materials of industry and 
commerce. The seven volumes are broken 
down as follows in respect to their 
contents: 

Part 1—Ferrous Metals: About 291 
specifications (1602 pages) of which 209 
relate to steel and steel products. Mag- 
netic materials and testing; metal coat- 
ings and electrodeposited coatings as well 
as ferro-alloys are included. General test- 
ing methods are covered by function, 
such as metallography, magnetic-particle 
testing, radiographic standards, and cor- 
rosion. 

Part 2—Nonferrous Metals: Some 270 
specifications (1359 pages) cover both 
nonferrous metals and alloys and applica- 
ble testing methods. In addition to the 
specifications for aluminum, magnesium, 
copper, etc., standards are provided for 
aluminum conductors, materials for radio 
tubes and electronic devices, electrical 
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AN N 0 U ly Cl | G New LINDBERG dual Filament Transformers! 


Two-in-one!.. they supply filament power for two rectifier tubes simultaneously. 
Furnished complete with sockets ..no wiring necessary. Contained in one case .. conserves space. 


Lindberg Dual Filament Transformers have been 
developed specifically for industrial electronic 
applications. Each transformer supplies filament 
power for two tubes . . tubes of the type used in 
large induction heating units, dielectric heating 
units, radio and TV transmitting equipment, 
light X-ray equipment, and high voltage testing 
equipment. 


Contained in a single enclosure, Lindberg Dual 
Filament Transformers do the work of two 


separate conventional-type filament transform- 
ers .. and they save space, improve appearance, 
simplify mounting, wiring and handling. 


SPECIFICATIONS . . Lindberg Dual Filament Trans- 
formers are available in two sizes .. 100 V.A. and 
200 V.A., 115 volt primary, dual 5 volt filament 
supply. Each secondary circuit center tapped at 
2.5 volts. The 100 V.A. size is equipped with 
tube sockets for use with 575A type tube . . the 
200 V.A. with sockets for tube type 869B. 


IMMEDIATE DELIVERY . . Lindberg Dual Filament Transformers are stock items. Orders shipped same day received. 





LINDBERG TRANSFORMERS 


Transformer Division, Lindberg Engineering Co., 2450 West Hubbard, Chicago 12, Illinois 





































































































































In the field of electronics and 











the electrical goods industry, 
MOSINEE is known for its 
dependable uniformity, and its 






































scientifically controlled physical 


and chemical properties, such as: 


Good dielectric strength ... 
proper softness or stiffness . . . 
high tensile or tear strength... 
creped with controlled stretch or 
flexibility . . . specified pH for 
maximum-minimum acidity or 
alkalinity ...accurate caliper, density, 


liquid repellency or absorbency. 


If you have a fabricating or 
processing problem involving 
paper, a discussion with MOSINEE 
technicians might prove helpful. 
Please write Dept. EM. 
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contact materials, and metal-powder 
products. 

Part 3—This 1666-page volume deals 
largely with construction materials such 
as concrete, but two sections are of in- 
terest to readers of this publication: 
Thermal Insulating Materials and Porce- 
lain Enamel. 

Part 4—In this 1182-page volume, sev- 
eral sections are of interest: Pigments: 
Shellac, Varnish and Varnish Materials: 
Resins and Resin Solutions; Lacquer 
and Lacquer Materials; Paint Tests. 

Part 5—Among the 213 standards in 
this volume are those covering Lubricat- 
ing Oils; Electrical Insulating Oils; and 
Lubricating Greases. 

Part 6—Rubber, Plastics and Electrical 
Insulation: Representing intensive — re- 
search work by ASTM Committees, this 
volume provides 257 standards (1520 
pages) covering the existing field of 
these materials. Nomenclature and defini- 
tions are included for both rubber and 
plastics. Textile materials on plastics for 
electrical insulation have separate stand- 
ards; so have solid filling and treating 
compounds. 

Part 7—Of the 294 standards in this 
volume, the ones on Adhesives, Shipping 
Containers, and Felt are of possible in- 
terest. 

Prices per volume are $12.00 each for 
Parts 1, 3, 6 and $10.00 each for Parts 
2, 4, 5, 7. (For half-leather, $2.50 extra 
per volume. ) 

A supplement will be issued to each 
part late in 1953. A complete 285-page 
index to the entire 1952 ASTM. Stand- 
ards will be made available without 
charge. 


Government Technical Reports 


Evaluation of Contacts, by Stanton T. 
East and Frank Spayth, PB108477, 
Library of Congress, Photoduplication 
Service, Publication Board  Proiect, 
Washington 25, D. C. Microfilm $2.50: 
photostat $6.25. 

This is the final engineering report, Vol. 

III, of work done at P. R. Mallory & Co., 

Indianapolis, under Air Force Contract 

No. AF33 (038)-11772, dated July, 1951. 

Tests were made to determine contact 

life under hermetically sealed conditions 

in various atmospheres. Contact mate- 
rials tested included fine silver, copper, 
tungsten, molybdenum, silver-cadmium, 
silver-platinum, silver-cadmium oxide, 
tungsten silver, platinum-ruthenium and 
gold-nickel. Atmospheres were air, hel- 
ium and hydrogen. Tests were made at 

28 and 115 volts d-c and 115 volts, 400 

cycles. 

The final report summarizes the data 
in the form of bar charts and includes a 
master index to interim reports on indi- 
vidual test data. Other reports under 
this contract are designated PB 108471 
and 108476. 


The Thermal Evaluation of Air-Cooled 
Electronic Equipment, PB111106, Of- 
fice of Technical Services, U. S_ De- 
partment of Commerce, Washington 25. 
411 pp. Mimeographed, $10.50. 

This is the report of research carried on 
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SAIC ACO 


and other 
glass products... 


This new brochure 
now available... 
Send for a copy. 





New useful data on Kopp engineered glass products is given in 


color filters, cover glasses, globes and other items designed by 
Kopp engineers, and shows the manufacturing processes by which 
Kopp products are made. 

Each of the Kopp products described has been designed to 
fulfill the requirements of some specific application. A study of 
the brochure shows the possibilities of expertly designed and 
carefully made glass parts in many fields and applications. 

May we send you a free copy of this thought-stimulating booklet? 


the brochure shown above. It describes a wide variety of lenses, 





] 
ie | KOPP GLASS, INC., Swissvale, Pa. | 
adds | Please send a copy of KOPP ENGINEERED GLASS (Bulletin | 





ee 


Name 


KOPP GLASS, Inc. | ei aerGr 


SWISSVALE, PA. | “nror—— 7 
LLL ui = ___________._._._.""__ 
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KEN-SEAL 
Molding Process 
te 

PLU STON: 























































1. Units are pre-heated for 
MOC CM CO ELE 


2. Open transformer is inserted, 
in molds. 


3. Ken-Seal is poured at room temperature. 


4. Vacuum is created to impregnate 
filled molds. 


5. Molds are removed from vacuum 
tanks and baked. 


6. Unit is taken from molds and 
baked for final curing. 


KEN-SEAL 
MOLDED TRANSFORMERS 


matter what your transformer requirements may be contact 

Kenyon first. Our engineers will endeavor to show you how you can 
rease efficiency at low cost by choosing a transformer from the 
plete Kenyon line 


Kenyon Transformer Co., Inc., 840 Barry St, New York hs) 





for the U. S. Air Force by Ohio State 
University scientists on procedures for 
overcoming heating problems encountered 
in aircraft electronic equipment. Since 
these electrical parts are spaced together 
for compactness, a great deal of heat is 
produced in a small space. 

The report discusses the investigation 
of the best means for measuring heat loss 
from aircraft electronic equipment, and 
how the research team developed basic 
design procedures which enable engineers 
to design aircraft electronic equipment so 
it will be adequately cooled. A major 
feature of the manual is the illustrations 
of all design methods by practical exam- 
ples. 

The following chapter headings indi- 
cate the scope and organization of the 
book: Classification of Air-Cooled Elec- 
tronic Equipment and Test Methods; 
Measurements (temperature, pressure and 
air flow); Test Procedures for Equipment 
Designed to Operate in the Steady State; 
Blowers for Air-Cooled Equipment; Use 
of Bench Test Data for Determination of 
Operational Thermal Conditions in the 
Steady State; Use of Altitude Chamber 
Test Data for Determination of Opera- 
tional Thermal Conditions in the Steady 
State; and a chapter on Test and Evalu- 
ation Methods for Determination of 
Thermal Conditions During Non-Steady 
State Operation. 

Data on the physical properties of air, 
mathematical theory of air flow, blower 
test methods and details of experimental 
apparatus are presented in a group of 
appendices. 





Men 


in Industry 





Dr. Edward M. Redding, formerly 
director of research for the Kettering 
Foundation, has been named director 
of the new Sharples Research and 
Development Laboratories, now mov- 
ing into their new plant at Bridge- 
port, Pa. 


Clarence W. Higbee, manager of 
the Wire and Cable Dept., U. S. 
Rubber Co., and former president of 
the National Electrical Manufactur- 
ers’ Association, recently received the 
honorary degree of civil engineer 
from Rensselaer Polytechnic Institute. 
In 1917, four months before his sched- 
uled graduation from RPI, Mr. Hig- 
bee left for military service in World 
War I. He became associated with 
U. S. Rubber following his release 
from the Army in 1919. 


Gordon W. Smithson, associated 
with Potter & Johnston Co., Paw- 
tucket, R. I., for the past 17 years in 
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to bring you CHASE’wire with a clean, bright finish 


Be sure you're getting clean, even tempered 
brass or copper alloy wire, free from physical 
defects. Ask for Chase wire by name. 

We check constantly on the dimensions, color, 
surface condition and temper of Chase wire to 
make sure the wire you get is entirely uniform. 
Only a flash pickle is required to make Chase 


aASC BRASS & COPPER a a 


WATERBURY 20, CONNECTICUT ¢ SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


1953 


wire clean and oxide-free because carefully 
controlled annealing assures a high lustre, ex- 
cellent surface texture and uniform color. 


Cut your production costs with Chase 
wire. Write for free booklet giving shapes, 
sizes, alloys and tempers available. 





The Nation’s Headquarters for Brass & Copper 


Kansas City, Mo. New York San Francisco 
Los Angeles Philadelphia Seattle 
Milwaukee Pittsburgh Waterbury 
Minneapolis Providence 
Chicago Houston Newark Rochester+ (tsales 
Cincinnati Indianapolis New Orleans St. Louis office only) 
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Set New Records for 


Laie FINE SS 
and LONG ir &. 


UNDREDS OF THOUSANDS of Marco Motors are 
H operating today in homes, offices and factories. 
They are working quietly in room air conditioners, 
unit heaters, office machines. You are not conscious 
of their presence but pay tribute to the quality and 
good value of the equipment that serves you. 


Back of Marco Motors is the precision engineering that 
has produced an electrical design that practically elim- 
inates AC hum. Mechanical tolerances are maintained 
constantly. Electronic balancing assures vibration free 
performance. Ingenious Bearing and lubrication system 
assure long, trouble-free life. The long experience in 
the manufacture of shaded pole motors now benefits 
many through our modern production methods. 


New type motor mount eliminates parts and labor in 
assembly of room air conditioner applications. Available 
in various heights as required by your design. 


Write for literature on 


MARCO MOTORS 


electrical phases of design, has been 
promoted to the position of chief 
engineer. He will direct product im- 
provement, engineering and research 
both mechanical and electrical, on his 
firm’s machine tools. 


Metals and Controls Corp.’s Jerome 
Ottmar, manager of engineering and 
sales, General Plate Div., now has 
vice-presidential rank in the Attle- 
boro, Mass., company. He is also sales 
promotion manager for the Spence: 
Thermostat Div. of the Corporation. 


With reactivation of the post of 
chief engineer by action of the Board 
of Trustees, Underwriters’ Labora- 
tories, Inc., named Karl S. Geiges 
for the job beginning June 1. He has 
been with the Laboratories since 
1928. His headquarters will be the 
Chicago office of UL. 


The world’s largest producer of per- 
manent magnets, Indiana Steel Prod- 
ucts Co., Valparaiso, Ind., announces 
executive promotions as _— follows: 
Robert F. Smith, former vice presi- 
dent and acting chief executive, to 
the presidency; Ivan A. Dickey, to 
sales manager; Charles A. Maynard, 
vice president in charge of engineer- 
ing and research, re-elected to a vice 
presidency: John H. Bouwmeester, 
vice president in charge of manufac- 
turing, to a membership on the board. 


John J. Nargi is the new chief en- 
gineer of BG Corp., manufacturers 
of aircraft engine accessories, New 


York City. 


After his recent years of work in 
independent research and develop- 
ment work on resin emulsions, L. A. 
Walters has joined the Rex Corp.. 
West Acton, Mass., as director of re- 
search. He was a member of the re- 
search staff of the Union Carbide and 
Carbon Corp. and of Bakelite Corp. 
in earlier vears. 


Kenneth R. Lung, chief engineer of 
Dayton Pump & Mfg. Co., is now on 
the board of directors of his firm. 


Appointed director of manufactur- 
ing for Engineering Research Asso- 
ciates Div., Remington Rand _ Inc., 
St. Paul, Robert E. McDonald, for- 
mer director of engineering and main- 
tenance for Braniff International Air- 
ways, will have jurisdiction over the 
manufacturing activities of all three 
St. Paul plants. 


Man behind the development of 
Glaskyd, a new improved Fiberglas 
reinforced molding compound coming 
out of the Perrysburg Laboratories, 


Quality Motors 
tailored" to 
SAL iam lal? a meek 


ready-made prices 
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and other Wy 





Porcelain Insulators cea, smooth strong, 


accurately made 


Through careful workmanship and close inspection, Louthan 
produces electrical porcelains that meet your specifications 
accurately and uniformly. For over half a century, we have 
specialized in vitrified, refractory and steatite porcelain insulat- 
ing parts for electrical products. Our manufacturing facilities 
are modern and ample for volume production and prompt 
deliveries. Skillful workmanship produces clean, smooth sur- 
faces, good mechanical strength, specified electrical properties, 
dimensional accuracy and dependable uniformity. 

If you are contemplating new designs, our engineers will be 
glad to work with you in developing the most economical and 
highest quality parts. 

We will be glad to submit prices and design recommendations. 
















District Representative —H. B. ZEIGER—369 Lexington Ave., New York 17, N.Y. 


THE LOUTHAN MANUFACTURING COMPANY 


A Subsidiary of Harbison-Walker Refractories Company 


EAST LIVERPOOL, OHIO’ 
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LOCATING FAILURES ... COSTS 


































EQUIP YOUR PRODU 


SSN 


FP ——~ PILoT LIGu® 


Manufactured to meet exacting standards from 
the highest quality materials, a wide variety 
of JOHNSON panel indicators are available 
from stock. Types include: variable intensity, 
low current, wide angle lens, or UL approved 
models. Pilot light hardware consists of jewel 
assemblies and dial light brackets. Variations 
from standards, including those meeting mili- 
tary specifications, are available in production 
quantities. 

In addition to smooth and faceted types, one 
inch jewels can be furnished with colored plastic 
backing discs, imparting color to the clear in- 
side frosted jewel only when the lamp is 
lighted. This prevents external light from giving 
a false indication of illumination. Lettering, 
numerals, or insignia may be printed on the 
backing disc and arranged to be continuously 
visible, or visible only when lamp is lit. Standard 
jewel colors are clear, red, green, amber, 
blue and opal. 

For complete information on JOHNSON pilot 
lights, jewel assemblies or other JOHNSON 
electronic components; write for your copy 
of General Products Catalog 973, containing 
pricing and descriptive data on all 
JOHNSON products. 







=) E. F. JOHNSON COMPANY 


CAPACITORS, INDUCTORS, SOCKETS, INSULATORS, PLUGS, JACKS, DIALS, AND PILOT LIGHTS 


202 SECOND AVENUE SOUTHWEST ° WASECA, MINNESOTA 
(tr ns ERRATA, SNE ROMANE ET SES A A AER ERAS NO ENSIE 
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Inc., is Dr. Arthur M. Howald, vice 
president and general manager. He’s 
a pioneer in plastics developments 
who founded and for 20 years was 
technical director of the organization 
that is now the Plaskon Div., Libbey- 
Owens-Ford Glass Co. Glaskyd con- 
tains chopped Fiberglas strands and 
special formulations of alkyd resin, 
and is extruded and made available 
in rope-like form. Higher speed, more 
completely automatic molding cycles 
are possible with glass-reinforced ma- 
terials handled by special equipment 
for cutting and feeding the com- 
pound. 


John Sherrar has been made an as- 
sociate of Reinecke and Associates, 
Chicago product styling organization. 
He has been a product design engi- 
neer for the past quarter-century, in- 
cluding years devoted to appliance 
development and defense projects. 


A research chemist has been made 
business manager of the central re- 
search department of Minnesota Min- 
ing & Mfg. Co., St. Paul, and two 
staff scientists have been upped _ to 
associate directorships in recent com- 
pany promotions as follows: Dr. Mat- 
thew W. Miller, chairman elect of 
the American Chemical Society Min- 
nesota Section, business manager; Dr. 
Harold M. Scholberg, head of physics, 
inorganic chemistry and __ physical 
chemistry sections of central research; 
Dr. Alvin M. Borders, former section 
leader of the central research depart- 
ment, both now associate directors. 


Prof. Wm. Boyd has joined the en- 
gineering staff of the Vocaline Elec- 
tronics Research Laboratory, near 


Waldorboro, Maine. 


John W. Craig, newly elected presi- 
dent and chief executive office of 
Aluminum Industries, Inc., Cincin- 
nati, will be general manager of the 
company’s three plants in: that city. 
He succeeds Harry Hater, who re- 
tired in March. Prior to joining Alumi- 
num Industries, Mr. Craig was a vice 
president of Avco Manufacturing 
Corp. 


Alexander Yorinks has been named 
director of engineering for Trans- 
American Precision Gear Corp., 
Flushing, N. Y. He is a former super- 
visor of mechanical engineering at 
Airborne Instruments Laboratory, Inc. 


A new chief engineer and two en- 
gineering staff promotions have been 
announced by Servel, Inc., Evansville, 
Ind. John H. Jennings who joined 
the company a year ago has the top 
engineering post, and Dr. Eugene P. 
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ORE Se i compet 


a 


ERRNO 


INDUSTRIAL TYPE 
RECTIFIERS 


For a multiple of applications; power 
supplies, magnetic amplifiers, electro- 
plating, battery charging, etc. Avail- 
able in current rating from milliam- 
peres to thousands of amperes, and 
from a few volts to thousands of volts. 


CARTRIDGE 
HIGH VOLTAGE 
ASSEMBLIES 


With either pigtails 
or ferrules. These 
versatile cartridge SS 
assemblies rated at 
5 mils are available 
in voltages ranging 
to thousands of 
volts. 





Radio Receptor Co. also produces 
Germanium Diodes and Transistors. 
Write for details. 


Seletron and Germanium: Division 
RADIO RECEPTOR COMPANY. 


RP Se Prem me oe ey 
Sales Dept.: 251 W. 19th St., New York 11, N.Y.» 
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HALF-WAVE RADIO TYPE RECTIFIERS 


Economical rectifiers for many and varied ap- 
plications. Especially applicable for radio and 
TV. Available in current ratings through 


‘ 500 ma. 


ENCAPSULATED RECTIFIER TYPES 


For adequate protection for military and other 
stringent uses. Recommended for use where 
size and weight are important considerations; 
such as aircraft applications. 





Built to special requirements to meet unusu-- 
ally stringent conditions. Deine y meet : 


wis needs. 


HIGH TEMPERATURE TYPES 


ating in an ambient temperature of 125° C., 
with no increase in the size of the cell as com- 
pared with a similar rectifier operating in a 
normal ambient. 


Our engineering department will be glad to aid you in the solution 
of your rectifier problems. Submit your requirements and let us make 
recommendations. . 


in Sweet's Product Design file... or write us requesting Bulletin E - 


.without obligation, of course! See our catalog 


INC. 


Factory: 84 N 9th St., Brooklyn 11, N. Y. 





SELENIUM 
RECTIFIERS 





MILLIONS IN SERVICE Seats THE WORLD! 









‘These selenium rectifiers are capable of oper- 








coil 
designing ? 








- When your design specifies coils, get in touch 
‘ with us. As coil experts, we co-operate with 
. design engineers to produce prototypes. Use 
i our 35 years of experience to save time, effort 


and money. Coto-Coil Company, 63 Pavilion 
Avenue, Providence 5, R. I. New York Office: 
10 E. 43rd Street, New York 17. 


—. . - 
Coto ‘<>’ Coils 
to yy? 





Fouled contacts cause costly 
burnouts and down-time. Use 
VAP-OIL-TITE FITTINGS 
with Plastic Covered Flexible 
Metallic Conduit for Sure Seal- 
ing of wiring on oil, water, dust 
and vapor tite equipment. 
VAP-OIL-TITE’S exclusive 
threaded bushing not only 
insures positive grounding but 
also makes fitting easier to install 
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VAP-OIL-TITE 


FITTINGS 


because a collar covers metal 
edges making burring unneces- 
sary. Furnished in numerous 
types with body sizes from 
34” to 2”. Write or wire today 
for bulletin #MT-104 giving 
types, sizes and prices, 


Seam R ae ee 


3600 Poton Pe 


bPerk Ploce « New York 7: New ¥ 











Whitlow, formerly development man- 
ager on all-year air conditioning, has 
been made assistant chief engineer 
for that product. Ed Geishert, previ- 
ously development engineer for room 
air conditioners, is now assistant chief 
engineer in that area. 


W. Allen Brecht has been ap- 
pointed consulting engineer for West- 
inghouse Electric Corp.'s Atomic 
Power Div. A veteran in his field, he 
was previously a consulting engineer 
to the vice-persident in charge of the 
company’s East Pittsburgh plant, and 
holds the Westinghouse Order of 
Merit (1945) for “his ability to visual- 
ize and interpret the needs of the 
transportation industry and his pro- 
gressive leadership in the develop- 
ment of locomotive designs and drives 
and electrical equipment for urban 
transportation systems.” 


Two recent Jack & Heintz, Inc., 
sales department apppointments place 
Lawrence L. Bechler in the post of 
manager of commercial motor sales, 
succeeding R. W. James. Mr. Bechler 
was with Bodine Electric Co. for sev- 
eral years as an application engineet 
before joining Jack & Heintz more 
than a year ago. 


Dr. Michael J. DiToro, Adjunct 
Professor in the Graduate Electrical 
Engineering Dept., Polytechnic Inst. 
of Brooklyn, now heads _ electronic 
development in the Fairchild Guided 
Missiles Div. Engineering Dept., 
Wyandanch, N. Y. Widely known in 
the communications and missile in- 
strumentation fields, Dr. DiToro_ is 
the author of numerous technical 
publications, and of such papers as 
“Guided = Missile Communication,” 
read this year at the Research and 
Development Board Symposium, 
Pasadena, Calif.; “General Transmis- 
sion Theory of Distributed Helical 
Delay Lines with Bridging Capac 
itance,” delivered recently at the IRE 
Convention, New York City; and 
“Speech Noise Suppression,” at the 
Conference on Airborne Electronics, 
Dayton, May 13. 


In line with an expanded sales and 
advertising program of Electro Dy- 
namic Div., General Dynamics Corp.. 
Bayonne, N. J., Douglas S. Birgfeld 
has been appointed a sales engineet 
in the Philadelphia District Office. 
Mr. Birgfeld joins the Bayonne firm 
after 13 years with Sterling Electric 
Motors, Independent Pneumatic Tool 
Co., and Smith Welding Equipment 
Eastern Corp. 


Among six new vice presidencies 
filled by Stewart-Warner Corp., Chi- 
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Coaxial connectors and cable 
made by Microdot Division, 
Felts Corporation, S. Pasadena, Calif. 


BETTER THINGS FOR BETTER LIVING 
. .. THROUGH CHEMISTRY 


Polychemicals 


DEPARTMENT 


PLASTICS ¢ CHEMICALS 
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... heat resistance and strength 
in. new miniature parts 


The demand for micro-miniature components in scale 
with miniaturized circuit designs has created an insu- 
lating problem. Miniature circuits often develop high 
heat and carry an increased electrical load that can 
result in failure of these tiny components. 

The Felts Corporation faced such a problem with its 
miniature coaxial connector. They needed a material 
for the connector and primary wire insulation that had 
good dielectric properties and a wide resistance to heat, 
chemicals and corrosion. It also had to be moisture- 
resistant and strong. 

After testing many materials, they chose Du Pont 
“Teflon” tetrafluoroethylene resin. ‘““Teflon’” is an 
excellent insulator. It has a dielectric constant of 2.0 
and a loss factor of 0.0005. Its power factor is less than 
0.05% even at frequencies as high as 30,000 megacycles. 
And these dielectric properties are unaffected by tem- 
peratures from -80°F. to 500°F. Du Pont ‘‘Teflon’’ is 
inert to all chemicals except molten alkali metals and 
fluorine. It is tough and durable—will not crack or arc. 
‘“Teflon’”’ has zero water absorption and helps reduce 
self-generated noise at high termination impedances. 

Du Pont ‘“Teflon’’ serves many uses in electrical 
equipment—stand-off and feed-thru insulator terminals, 
insulation for wire, cables and motor windings, and 
other parts where high temperatures, dielectric strength 
and durability are required. Perhaps ‘“Teflon’”’ can help 
you improve or develop a product. For full information, 
write: E. I. du Pont de Nemours & Co. (Inc.), Poly- 
chemicals Department, Room 207T, Du Pont Blidg., 
Wilmington 98, Delaware. 


*REG. U. S. PAT. OFF 
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Engineers 


| 

| 

Significant advancements 

; in the fields of guided missiles, 
airborne electronic systems 

| and commercial electronic 
computers are requiring 
further applications of 
miniaturization techniques 

in the Hughes Advanced 
Electronics Laboratory. 
Positions are open for engineers 
qualified in this work. 


THE COMPANY 


Hughes Research and Development Labora- 
tories, located in Southern California, form 
one of the nation’s leading electronics organ- 
izations. The personnel are presently engaged 
in the development and aor meen of ad- 


vanced electronic systems and devices. 


AREAS OF WORK 


Techniques involved are those dealing with 
printed and etched circuits, encapsulation, 
plastics, metallurgy, dip-soldering, spot-weld- 
ing, electrochemistry and materials. Develop- 
ment activities are concerned with plug-in 
units, auto-assembly techniques, potted units, 
new wiring methods, electromechanical de- 
















Write today, giving 
details of qualifica- 
tions and experience. 
Assurance is re- 
quired that reloca- 
tion of the applicant 
will not cause dis- 
ruption of an urgent 
military project. 


How to apply 





Scientific and Engineering Staff 
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Mintaturization 









FOR RESEARCH, 
DEVELOPMENT 

AND APPLICATION 
OF 
SUBMINIATURIZATION 
TECHNIQUES 


te 


vices, hardware and production techniques. 
These techniques are used to achieve com- 
pactness, reliability, ease of manufacture, 
serviceability and interchangeability. 


THE FUTURE 


Engineers who enjoy a variety of develop- 
mental problems find outlets for their abilities 
and imaginations in these activity areas. New 
semiconductor components are ope ning new 
avenues of miniaturization and are certain to 
have widespread application commercially 
in the next few years. Hughes engineers will 
have full benefit of working experience in 
this fundamental development. 


ninheeineromeenierniinstertr 
| 
H | Culver 
ughes civ 
| Los Angeles 


RESEARCH | County, 
AND DEVELOPMENT joie -> 
' ; | California 
LABORATORIES | " 
| 
| 
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cago, are the following: David C, 
Peterson, director of engineering and 
manufacturing of Division One, Chi- 
cago; Walter F. Herold, executive 
vice president of the Bassick Co., 
Bridgeport, Conn., who will relin- 
quish his former duties to become 
vice president, engineering. Mr. Har- 
old will become the corporate engi- 
neering representative of the East 
Coast, with headquarters in Bridge- 
port. 


Among recent changes in General 
Electrics Co.’s executive level person- 
nel, Harry A. Winne, outgoing vice- 
president of engineering, prior to his 
retirement later this year, assumes a 
new post entailing special assignments 
for G-E president, Ralph J. Cordiner. 
He'll not only be a consultant for his 
firm, but will also conduct an investi- 
gation abroad for several weeks on 
engineering progress in the electrical 
industry of European countries. 

Mr. Winne will be succeeded in the 
engineering vice presidency by Clar- 
ence H. Linder, Louisville, Ky., for- 
merly vice-president and general man- 
ager of the Major Appliance Div., 
who will change his headquarters to 
New York. Mr. Linder, in turn, will 
be followed in the Major Appliance 
Div. post at Louisville, by Charles K. 
Rieger, Bridgeport, Conn., Small Ap- 
pliance Div. The latter position is to be 
filled by Willard H. Sahloff, former 
Syracuse general manager of Elec- 
tronics Div. Radio and_ Television 


Dept. 


A new department for study and 
analysis of customer requirements in 


| the design and development of new 


products has been set up by General 
Controls Co., Glendale, Calif. manu- 
facturers of automatic controls for 
home and industrial use, under the 
direction of H. A. McIntosh. 


Returning to his old firm, Charles 
W. Finnigan became chief electronics 
engineer of the Stromberg-Carlson 
Co., Rochester, N. Y., in May, to take 
on the duties of outgoing Garrard 
Mountjoy. Mr. Mountjoy has accepted 
the position of assistant to the vice- 
president of American Radio-Televi- 
sion Inc., Little Rock, Ark. Mr. Finni- 


gan will be chiefly concerned with 
government contracts at Stromberg- 
Carlson. 


Thomas C. Smith, formerly chief 
engineer, has been promoted to vice- 
president in charge of engineering of 
the Daystrom Electric Corp., Pough- 
keepsie, N. Y. 


Another promotion is that of Glen 
Taylor, to group engineer of the Elec- 
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Over 28 years experience in the manu- 
facture of specials at cost that compares 
favorably with standard types. Built-in 
quality proved by years of actual use. 

From 10 VA to 300 KVA Dry-Type only. 
8 page Bulletin 


Both open and encased. 1, 2, and 3 Phase. 
15 to 400 Cycles. 


WINDING LABORATORIES 


11 ALBEMARLE AVE. TRENTON, NEW JERSEY 
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Easy-reading K-24 Instruments 


enna eCEEnES 
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Help you design revolutionary control systems 


Alert engineers often bring us new 
problems in instrumentation. 
They’ve hit on a new way to use 
electrical instruments to improve 
their operations. We’ve helped 
work out many problems likethese, 
and we would like to do this kind 
of thinking with you. 

The photograph above shows 
what can be done. This desk con- 
trols a pipeline booster station. 
These Westinghouse K-24 instru- 
ments are connected to special 
strain gauges and are calibrated 
in psi to show pressures in the stra- 
tegic parts of the pipeline system. 
This revolutionary arrangement 
eliminated the usual pressure tub- 
ing and permitted safer,centralized 
control of this station. 


Notice how much more readable 
these Westinghouse K-24 instru- 
ments are than the usual types— 
from sharp angles and from dis- 
tances. This is a big factor in 
modern control board design. And 
the smaller size and longer scales 
permit the designer to save space. 
A single operator can control more 


you can 6 SURE...1¢ irs 


Westinghouse 


processes because he can read the 
instruments from one place. 

Call in Westinghouse when you 
need instrumentation. And write 
now for booklet B-4695, “Getting 
A Full Measure’. Westinghouse 
Electric Corporation, Box 868, 
Pittsburgh 30, Pennsylvania. 
J-40429 


~ 


This is the super-readable Westing- 
house Full-View K-24 instrument, a 
triumph of optical engineering. You 
can read it at sharp angles, and from 
far away. Glare, shadows and parallax 
are almost non-existent. 









| tronics II] design group, of Engineer- 
jing and Research Corp., Riverdale, 
Md. He'll be responsible for the elec- 
tronics design of airborne and sea- 
| borne radio and radio navigation sim- 
| ulation, and sound simulation. 


French scientist and inventor, Prof. 
Henri G. Andre, now at work in the 
U.S., has received the Ampere Medal 
'from the Societe Francaise de Elec- 
'triciens, for his contributions to elec- 
trical science, particularly in the field 
of storage of electrical energy. The 
Professor, who developed the first 
practical rechargeable silver-zinc ac- 
cumulator, made possible a new type 
of storage cell, known as the Andre- 
Yardney System, for which licenses 
have been granted internationally un- 
der various trade names. Andre is as- 
sociated with the Yardney Electric 
Corp., New York City, makers of the 
Yardney Silvercel, used in aircraft and 
guided missile defense projects where 
miniaturization of electrical and elec- 
tronic components is desired. 


Add to new presidencies, John 
Oster, Jr., of the John Oster Manufac- 
turing Co., Racine, Wis., to succeed 
his father, John Oster, Sr., now chair- 
man of the board. The firm manufac- 
tures electric housewares and 
motors. 


small 





Company 


Briefs 


Newcomer in the technical con- 
sulting field is Tecon, 550 Fitth Ave.. 
New York City, which will perform 
sales engineering and field servicing 
functions in its role as a consultant in 
the electrical, electronic, electro-me- 
| chanical and mehcanical engineering 
fields. Officers of the corporation in- 
clude J. Herrmann, president, former- 
ly associated with Westinghouse Elec- 
tric Corp., and Taylor Instrument Co.; 
and P. Marcus, vice president, previ 
| ously chief engineer of Bell Recording 
| Co. 
| 
| The Clark Controller Co., Cleve 
|land, has acquired by outright pw 
|chase the Fuller Johnson Corp., 
| Minerva, Ohio. By this move, Clark 
|also takes possession of American 
Electric Switch Corp., and Good Roads 
| Machinery Corp., both Fuller Johnson 


EVERYTHING YOU NEED IN METERS AND INSTRUMENTS | subsidiaries in Minerva. American 
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@ Plastics and plastic-metal 
combinations are opening 
new fields in design as 
illustrated by these few of 
many assemblies made by 
Auto-Lite. Here under one 
roof at Auto-Lite’s great Bay Manu- 
facturing Division in Bay City are 
the technical skills and production 
capacity for a new art rendered 
in plastics. The artistic skill of 
Auto-Lite’s Art and Style Division is 
available on matters of design and 
development. Address inquiries to: 


THE ELECTRIC AUTO-LITE COMPANY 
Bay Manufacturing Division 
723 New Center Bldg., Detroit 2, Mich. « Bay City, Mich. 
Tune in ‘‘Suspense’’ . . . CBS Television Tuesdays 


PLASTICS e WIRE & CABLE e DIE 
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Add extra value to your products 
with little G-E lamps like these 


GLOW LAMPS— Distinctive orange-red glow, 
AC or DC operation, withstand shock, give off 


practically no heat. 


NE-2: 1/25 watt, 
unbased, 1Y%46”M.O.L. 
over 25,000 hours 
useful life. 


LENS END #112— 
Lens and bulb all 
in one! Throws con- 
trolled beam of light. 
Min. screw base. 1.2 
volts, .22 amps, '._” 


‘ 


@® 


S 


NE-51: 1/25 watt, 
s.c. bayonet base, 
1346” M.O.L., over 
15,000 hours useful 
life. 


“a 


APPLIANCE LIGHT 
25T8DC — With- 
stands shock and 
vibration. DC bayo- 
netbase.2%"M.O.L. 
Standard voltage. 


F you're looking for ways to make 

your products stand out from the 
rest of the field, why not consider the 
advantages of adding a small lamp 
to the basic design? Little G-E lamps 
add safety, convenience and efficiency 
to appliances, machines and elec- 
tronic devices. For more information 
about these dependable, trouble-free 
lamps, write General Electric, Dept. 
166-EM-7, Nela Park, Cleveland 12,0. 


PANEL ILLUMINATOR 10C7DC 


—Sturdy construction and 


long life. 115-125 volts, 10 
amps, 2°46” M.O.L. 


PILOT LIGHT #43 — Approx- 
imate hours of life: 3,000. 
Min. screw base. 2/5 volts, 





34,47 
M.O.L. 15 amps, 1%6” M.O.L. 





It's Vacation Time! 


Whether you’re planning to fish, golf, yacht or travel .. . 
or just relax with the family, we extend our sincerest best 
wishes for a wonderful summer vacation. 


We're taking ours, and closing our plant from June 26th 
to July 13th. With two weeks of sunshine and rest behind us, 
we'll be back with renewed effort to continue bringing you a 


complete line of the finest precious metal 


inlays and overlays in composite metals. 


The Home of IMPROVED Service 


Rhode Island’s largest manufacturer 
of Laminated Metals. 


me IMPROVED SEAMLESS WIRE COMPANY 
INCORPORATED 18998 j 
: 7 75 Eddy Street, Providence 5, Rhode Island é 
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| Switch will continue to manufacture a 


line of safety switches and electric 
service entrance equipment. Good 
Roads“Machinery will also continue its 
present line. No change in sales an 
distributor organizations of either firm 
is in the offing. Clark’s role will be to 
provide enlarged engineering and 
sales facilities for these two firms, 
which at present have backlogs of 
Government orders for mechanical 
controls for Army tanks. 


The new Switchgear Dept. of Allis- 
Chalmers Mfg. Co., Milwaukee, will 
be managed by L. W. Long. Mr. 
Long, now general manager of the 
Boston Works, will continue to fill 
that post, and will also handle com- 
bined onerations of the West Allis and 
Substation Sections. 


Taco-West Corp., Chicago, manu- 
facturers of precision temperature 
controllers, recently became West In- 
strument Corp. Office and plant re- 
main at 525 N. Noble St. 


Bone Engineering Corp., Glendale, 
Calif.. svecialists in electro-forming 
electronic component parts, have 
bought Centrifugal Investment Cast- 
ing Co., Burbank, as a part of the 
former firm’s expansion program, thus 
acquiring about 8,000 sq ft of facili- 
ties for production of centrifugal and 
investment “lost wax” castings. 


Hudson Wire Co., Ossining, N. Y.. 
attributes its achievement of an all- 
time peak in shipments of wire, to 
the completion of a new factory at 
Cassopolis, Mich., and expansion of 
the Winsted, Conn., Div. 


A “first” for Eutectic Welding 
Alloys Corp., Flushing, N. Y., is the 
comparison seminar on organic bond- 
ing which is set for a four-day period 
at the Eutectic Training Institute in 
Flushing in early Fall. It is open to 
all who are interested in investigating 
the adhesive bonding of materials. 
Metallurgical, plastics and design en- 
gineers and production men will par 
ticipate. One note to be sounded 
throughout the seminar will be on 
the importance of design. 


Paragon Electric Co., Two Rivers, 
Wis., manufacturers of timers and 
controls, has established a new dia- 
phragm power element division with 
Jurg A. Senn as manager. 


As of July 1, Cooper Precision 
Products, Los Angeles manufacturer 
of hex-head bolts for the aircraft in- 
dustry, became a wholly-owned sub- 
sidiary of Standard Pressed Steel Co., 
Jenkintown, Pa. Both companies will 
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ACEC 


OUTSTANDING DYNAMIC 
BALANCE 


ACEC Motors are dynamically balanced far in 
excess of NEMA standards at no extra cost. Maxi- 
mum amplitude of vibration of ACEC Motors 


measured according to NEMA-MGI-4.21 (Oct. 
1949) specification. 
Location of 3 HP 5 HP 
Measurement 1800 RPM ~ = 1800 RPM 
Pulley End Bearing 
Housing: 
Horizontal Amplitude 0.00035 0.00025 
Vertical Amplitude 0.00025 0.00025 
All other parts of Motor 0.00020 0.00015 
to 
0.00020 


NEMA (MGI-4.2C) Recommended Standard 


Frame Sizes Amplitude in Inches 


203-254 0.00100 
284-364 0.00150 
365-505 0.00200 





THESE QUALITY + FEATURES SHOW WHY 
ACEC MOTORS DELIVER BETTER PERFORMANCE 


Dynamic balancing far in excess of NEMA Standards, as shov-n 
above, practically eliminates vibration. Equal load distribution 
on bearings obtained in ACEC design greatly prolong life of 
these bearings—assures a longer lasting, smoother running 
motor at no extra cost to you. 


Tightly sealed bearing enclosures keep lubricant in and dirt and 
foreign particles out. ACEC motors operate at any angle. 


Rounded stator slots top and bottom assure tighter fitting stator 
windings—eliminate voids that collect dirt and moisture, 
shorten insulation life. 


“Baked-on”’ insulation. Oven-dried polyvinyl-acetal insulated 
windings receive two additional coats of ‘baked-on”’ plastic 
insulating varnish for maximum dielectric strength. 


Simple, rigid assembly results from cast iron frame and end 
shields and use of 4 through-bolts with 8 nuts. End shields can 
be removed without disturbing bearings on shaft. 


Rigid quality control maintains quality of materials used in 
ACEC motors within the narrowest limits. Every motor re- 
ceives thorough testing—carries a factory guarantee. 


ACEC Motors offer these and many other quality features, 
yet they’re priced below most other motors. Manufactured 


strictly to NEMA Frames and Specifications by one of the 
world's largest electrical manufacturers, they are available 
in a wide variety of types from 300 ACEC Distributors and 
Service Shops across the nation. 

No matter what your motor requirements, it will pay you to 
investigate ACEC’s top-level performance at lower prices by 
writing to the addresses listed below. 


Open Drip Proof 
ACEC MOTOR 





BELGIAN ELECTRIC SALES CORPORATION | 


New York City: One £. 53rd St. 
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continue to operate independently, re- 
taining their own sales organizations. 
No changes in management policy are 
expected. 


A new 416,000-sq ft television set 
manufacturing plant to be built in 
Batavia, N. Y., and completed about 
February 1, 1954, is in prospect for 
Sylvania Electric Products Inc. It wil! 
qualify as the largest Sylvania plant 


GHTY mM, 
A 9 ay 


SS. under ee sn will — ap- 
FU i proximately 1200 persons when in ful] 
cial a Naan operation. 


PCA Electronics, Ine., Santa 
Monica, Calif., has taken on addi- 
tional personnel, equipment and _fa- 
cilities in preparation for a move into 
the field of commercial and military 
tvpes of transformers and _ toroids. 


Design and development activities 
of American Machine & Foundry 
Co.'s Engineering Div., are to be 
intensified with the opening of the 
firm’s new Development Engineering 
Laboratory in Greenwich, Conn., 
where a two-story, 20,000 sq ft build- 
ing has been leased by AMF. 

Former chief engineer and assistant 
chief engineer of the Brooklyn plant. 
H. A. Oldenkamp and R. A. Grimes, 
will serve as director and manager, 
respectively. The Laboratory’s devel- 
opment work is to include atomic 
energy projects, radar antennae, 
sonar, rocket launchers, plant auto- 
mation, textile machinery and other 
equipment. 





Sparta Heat Treat Co., Plastics 
Div., East Sparta, Ohio, is successfully 
molding Du Pont’s “Teflon” fluoro- 
carbon in varying wall thicknesses. 


Small coils for transformers, ballasts, solenoids, can be individually 
protected against operation under excessive heating by inserting a 
Mighty Mite Thermal Control at the point of greatest heat origin. Pre- 
set and accurately calibrated, a Mighty Mite Thermal Control will auto- tapers. and undercuts, as a result of 
matically disconnect the circuit at a safe temperature limit. Prevents eae perfected ale tech- 
insulation charring, burning and resulting short circuited coils. Simple, niques, the firm announces. r 

sturdy construction. Easy to install. Light weight. Write for samples. 


Available in a variety of lead and terminal connections. In multi-million-dollar expansion ot 
Westinghouse Electric Corp. facilities 
in Atlanta, Ga., a new plant will be 
built early in 1954 for the manutfac- 
ture and repair of electrical equip- 
ment. Power transformers, controls, 
and switchgear are to be the main 
products. A 17-acre site at Chatta- 
hoochee and Ellsworth Aves. has been 
selected to bring under one roof the 
now scattered office and factory fa- 
cilities. This is the ninth location of 
Westinghouse plants in the South- 
east. 





Stonco Electric Products Co., Kenil- 
worth, N. J., has bought the Lighting 


ae ee iv. of M. B. in Co., 
‘SS = > MECHANICAL INDUSTRIES oa eek . ae 


& 
<= FIN = PRODUCTION COMPANY its own and Austin’s line of flood- 
THERMAL => CONTROLS .56 se ASM 6 eee o Ore lights, spotlights, boxes and switches, 


and other items. Manufacturing for 
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when you think of fastening 
| think... 





Here is help in securing the right fastener 


for your particular needs in metal-to-metal and 


metal-to-wood applications. SOUTHCO engineers work 





with you to find the standard or special fastener that means 
lowest overall costs. 


Holding power, speed and ease of installation, elimination 
of special tooling, convenience of use in opening and closing applications 
...each factor involved is analyzed to assure the best fastener 


at lowest possible cost. When special designs are indicated, 





the experience and background of SOUTHCO engineers in solving 
thousands of fastener problems can be of special value to you. 


When you are faced with a fastener problem, write 
SouTHCO Div., South Chester Corporation, 1409 Finance Bldg., 
Philadelphia 2, Pa. District Offices are located in principal cities. 








BLIND DRIVE RIVETS 





ADJUSTABLE 
PAWL FASTENERS — 





FASTENERS 


OFFICES IN PRINCIPAL CITIES 
WHEREVER TWO OR MORE PARTS ARE FASTENED TOGETHER, STANDARD AND SPECIAL DESIGNS FOR IMPROVED PERFORMANCE AND LOWER PRODUCTION COSTS 
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Handiest selector you ever saw! 


Simplifies your job; saves time, speeds choice of 
right fastener. Easy to read, easy to use, hand- 
somely lithographed in red, white and blue. Shows 
various tubular and split rivets, part catalog num- 
ber, normal clinch allowance, size of clearance 
hole in work and other details to aid your product 
manufacturing. Sturdily riveted together for lasting 
use. Write for yours today! 










Tt 


EST. 1919 


ILFORD 


The name to RIVET in your memory for fasteners. 


THE MILFORD RIVET & MACHINE COMPANY 
853 BRIDGEPORT AVENUE, MILFORD, CONNECTICUT 

804 ILLINOIS AVENUE, AURORA, ILLINOIS 

1104 WEST RIVER STREET, ELYRIA, OHIO 

24 PLATT STREET, HATBORO, PENNSYLVANIA 

713 SO. PALM AVENUE, ALHAMBRA, CALIFORNIA 
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both has been transferred to the 
Kenilworth factory which is now pro- 
ducing the former Austin products. 
Tools, dies and machinery of the 
Austin firm have been acquired by 
the Pyle-National Co., Chicago. 


Another recruit to the phalanx of 
manufacturers looking Southward is 
Erie Resistor Corp., Erie, Pa., which 
announces the construction of a new 
plant, ultimately to employ approxi- 
mately 200, for the manufacture of 
plastic and electronic products at 
Holly Springs, Miss., 40 miles south 
of Memphis. 


Lear, Inc., Grand Rapids, Mich., 
manufacturer of electro-mechanical 
and electronic actuating devices and 
controls for aircraft, announces the 
acquisition of approximately 18 acres 
of the Kent County Airport, Grand 
Rapids, for possible future manufac- 
turing expansion. 


Calresin Corp., Santa Anita, Calif., 
processors of compounded polyviny] 
chloride hot melt materials, has pur- 
chased Poly-Fiber, Inc., of Los An- 
geles, a subsidiary of Dumont. The 
acquisition of this plastic molding and 
fabricating plant by Calresin, is part 
of the latter’s expansion plans in the 
plastics field. 


The electronics industry is being 
entered by a packaging and packing 
firm, Dade Bros. Inc.’s Engineering 
and Manufacturing Div., Mineola, 
L. I. The new division is under the 
leadership of E. H. Swanson, man- 
ager. 


The Rex Corp. has moved from its 
three locations in Cambridge and 
Boston, Mass., to a 25-acre tract at 
West Acton, Mass. The new build- 
ing contains three laboratories for 
compounding, testing, and general re- 
search. An engineering department 
and machine shop for the design and 
manufacture of special purpose ma- 
chines and dies are also maintained. 
Rex products include plastics, tubing, 
insulated wire and cast resins. 


The Louis Allis Co., Milwaukee, is 
the first company to sponsor an engi- 
neering educational fellowship in co- 
operation with Tau Beta Pi, honorary 
engineering society. Leonard Kranser 
of Rennsselaer Polytechnic Institute 
becomes Louis Allis Fellow No. 1 
and will take a year of graduate work 
in mechanical engineering at MIT on 
the basis of a $1200 stipend—no 
strings attached. 


Clark Equipment Co., Buchanan, 
Mich., a leading manufacturer of ma- 
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four good reasons why these parts are 
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THE SEYMOUR MANUFACTURING COMPANY, SEYMOUR, CONN. 
SEYMOUR == 
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terials-handling industrial trucks and 

heavy automotive transmissions, has 
| acquired the capital stock of the Ross 
| Carrier Co., Benton Harbor, Mich. 
Michigan Power Shovel Co., a sub- 
| sidiary of Ross, is included in the 
| transfer. 


Reliance Electric & Engineering 

Co., Cleveland, Ohio, manufacturers 

| of motors and motor-drives, has estab- 

lished a branch office in Baltimore, 
Md., at 13 W. 25th St. 


Although a location has not yet been 
announced, multi-million-dollar facil- 
ities for the production of isocyanates 
will be constructed by Monsanto 
Chemical Co., after nearly 10 years of 
research, pilot plant investigation, and 
sales development effort. Isocyanates, 
an essential component of a number 
of products for which markets are de- 
veloping rapidly, include new syn- 
thetic rubbers and foamed-in-place 
plastics. 


At Columbus, Ohio, Westinghouse 
Electric Appliance Div. is building a 
$20,000,000 structure for the manu- 
facture of electric refrigerators. It is 
said to be the largest single plant yet 
built by this company. And at Vicks- 
burg, Miss., The Westinghouse Light- 
ing Div. is erecting “the nation’s larg- 
est plant” to be devoted exclusively to 
the manufacture of commercial and 
industrial fluorescent lighting fixtures 


and industrial incandescent fixtures, 
put celerful products 


under management of Burt S. Burke. 








in your customer’s hands 


A “new pattern of manufacturing 


The recent trend toward brighter colors in the kitchen led one | growth” is seen in an poo 
i gram of Hoffman Radio Corp., Los 
of the nation’s foremost manufacturers of toasters to consult PRP. Angeles firm which is planning to con- 


City and seek additional eastern and 
For years all such parts had been made of brown or black phenolic aliases: daiiate. Milnes daken 
plastic. A new, colorful, heat-resistant substance was needed it expects to employ approximately 


... Melamine plastic was selected because of its heat resistance and | 1000 in the Kansas City factory when 
: ; : it begins August operation. 
wide range of colors. Quantity parts were supplied, helping the 
toaster to climb in popularity and thus meet the modern trend... Air conditioning manufacture moves 
Whatever your problem in plastic parts—from appearance to South under plans of Worthington 
os : ; Corp., Harrison, N. J., to construct 
precision molding — PRP stands ready to work with you 


in Decatur, Ala. a $3,500,000 plant 
toward improving your product and profits. (including equipment) employing 400 


persons. The firm hopes for occupancy 
by November, of 160,000 sq. ft of 
floor space in the new plant, and of 
10,000 sq ft to be provided for an 
office building on a 100-acre site. 
This is the first time in the firm’s 
| 113-history that it has had a manu- 
| facturing plant in the South, and this 
| installation will be the largest in the 
South devoted to air-conditioning 
manufacture. Only manufacturing 
operations for self-contained equip- 
ment and related items are being con- 


| 
| : : ss 
Toaster knobs and handles were requested in red, yellow and green. | struct a $1,000,000 factory in Kansas 
| 
| 


when you look for 

plastic moldings, look first to 
Plastic Research Products, 
Urbana, Ohio 
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MODEL 
c2 


RUNNING TIME METER @ 


Reset and Non-Reset 


NOW GOT: 


For applications where it may be desirable to 
reset to zero at any time, Industrial Timer now 
offers Reset Time Totalizers, in addition to its 
Running Time Meters. 


SYNCHRONOUS MOTOR DRIVEN. Both types 
of elapsed time meters provide you with an exact 
record of machine hours on A.C. operated ma- 
chines... up to 100,000 hours with “electric clock” 
running accuracy. Both utilize heavy duty syn- 
chronous motors that are self lubricating for long 
life. And both are available in enclosed and open 
type models. Running Time Meters are enclosed 
in black bakelite cases. Reset Time Totalizers in 
steel housings with baked black finish. 


WIDE VARIETY OF APPLICATIONS. These In- 
dustrial Elapsed Time Meters permit you to com- 
pute readily production costs on A.C. operated 
machines — predict replacements for equipment 
of predetermined life expectancy. They can be 
used in a wide variety of applications such as: 
radio transmitters, vacuum tube devices, refrig- 
erators, oil burners, molding machines, life test 
equipment, diesel generators, conveyors and 
many other types of machinery and equipment. 
For technical data, request Bulletin 88-53. 


Elapsed Time Meters 







Reset Time Totalizer — Model Designations 





er pie | wee ree 
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Running Time Meters — Model Designations 
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MANUFACTURERS OF THESE AND OTHER TIMERS AND CONTROLS FOR INDUSTRY ~ 


CAM TIMERS * TIME DELAY TIMERS * AUTOMATIC RECYCLING TIMERS 
MANUAL SET TIMERS * INSTANTANEOUS RESET TIMERS. 
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Visration and shock are natural enemies~of_electronic 
equipment and precision instruments . . . To control the damage 
which these enemies can do, Lord Vibration Control Mountings 
and Bonded Rubber Parts are used to very profitable advantage. 
More than a quarter century’s experience in dealing with vibra- 
tion and shock is yours when you take advantage of Lord engi- 
neering assistance. The result of such consultation is full pro- 
tection for electronic units and sensitive instruments by correctly 
designed and precisely manufactured Lord Mountings and 
Bonded-Rubber parts. 


, BURBANK, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 
233 South Third Street 413 Fidelity Union 725 Widener Building 410 West First Street 
Life Building 
DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS CLEVELAND 15, OHIO 
311 Curtis Bldg. 280 Madison Avenue 520N. Michigan Ave. Rm. 811, Hanna Bldg. 


_LORD MANUFACTURING COMPANY ° ERIE, PA. 
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sidered for the proposed plant. 
Engineering, research, and sales func- 
tions, along with manufacture of com- 
pressors, will be carried on at the 
Holyoke, Mass. Works. 


One of the oldest rayon converters 
in the United States, Knickerbocker 
Textile Corp, has bought the assets 
and good will of the Aviation Engi- 
neering Corp. The company will 
assume the name of Avien-Knicker- 
bocker, Inc., with headquarters at 
Woodside, L. I., Leo A. Weiss, Presi- 
dent. Business of the former Aviation 
Engineering will be conducted as the 
Aviation Engineering Div. of Avien- 
Knickerbocker, Inc. under direction 
of Mr. Weiss. The former president of 
Knickerbocker Textile, Jacob Grano- 
witz, will head the Knickerbocker 
Div. At present Avien has five plants 
producing electronic fuel gauge sys- 
tems and other electronic instrumen- 
tation for military and civilian air- 
craft. 


Consolidation of Chicago Trans- 
former Div. of Essex Wire Corp., 
Detroit, with Standard Transformer 
Corp., Chicago is announced. New 
name: Chicago Standard Transformer 
Corp., with Addison Holton as presi- 
dent. Present locations and facilities 
are to be operated as before. 


Putting aside an old, honored, but 
product-limiting name for one more 
in keeping with a variety of complex 
electronic products now in_ pro- 
duction, stockholders of the Bur- 
roughs Adding Machine Co. in June 
renamed their firm the Burroughs 
Corp. 


New corporate name of Industrial 
Tape Corp., New Brunswick, N. J., 
is Permacel Corp. The latter ties in 
more directly with the firm’s sales 
of Permacel, according to Edwin 
Fitzpartrick, president. 


Servomechanisms, Inc. has moved 
its corporate offices from the com- 
pany’s Westbury, N. Y. Div. to a 
new office building at 500 Franklin 
Ave., Garden City, N. Y. 


What Westinghouse Electric Corp. 
claims will be the “most modern re- 
search center in the electrical in- 
dustry” will be completed early in 
1955 on a 70-acre property about 10 
| miles from Pittsburgh’s Golden Tri- 
angle. The Center, to supplant the 
present Westinghouse Research Labo- 
ratories a few miles from the new 
site, will be approximately one-third 





larger than the currently used labo- 
| ratories. 
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Araldite® Bonding, Casting and Coating Resins developed 


by Ciba Research are simplifying manufacturing methods, 
| improving product efficiency, and opening new fields of 
product development. You will want to know more about them. 

















¢ 
Ee £4 = 
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a. ° (Aircraft Transformers, Inc.) 
ELECTRONIC ASSEMBLY OF AIR-TO-GROUND EPOXY RESIN 
ROCKET MADE MOISTURE-PROOF AND ENCAPSULATES TRANSFORMER COILS 
The excellent dielectric properties of ARALDITE epoxy casting 
| STRENGTHENED WITH EPOXY COATING RESIN resins coupled with high affinity for metals have made them 
' The time-saving simplicity of coating operations combined with “the resin of choice” among leading electrical and electronic 
the rugged protection afforded by ARALDITE coating resins designers and manufacturers for potting and impregnating 
make applications such as this routine on either a specialized transformers, capacitators, coils, motor windings and similar 
assembly or mass production basis. apparatus requiring long-lasting efficiency in operation. 


EPOXY RESIN PRE-IMPREGNATES GLASS CLOTH 


The application of ARALDITE “CN” epoxy impregnating resins by fabricators 
of glass laminates suggests a wide field of related uses where the low shrink- 
age, excellent dielectric strength, exceptional resistance to chemical attack 
and durable adhesive properties provide unprecedented advantages for 
product “in use” efficiency. ARALDITE impregnating resins are produced in 
types suitable for either heat-curing or self-curing. ARALDITE is available as 
pre-impregnated cloth or as cured laminates. 


(Cordo Chemical Company) 
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for your own fabricating needs 


CIBA COMPANY, INC., tiision 


627 Greenwich St., New York 14, N. Y. 
(In Canada: Ciba Co. Ltd., Ciba Bldg., Montreal) 
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Please send me Ciba Plastics Technical Bulletins for 
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Abstract and Comment 





Accelerated Tests on Appliance Controls 


To cue the selection of appliance 
controls that operate all the time it 
is necessary to make accelerated tests 
to determine expected life in normal 
operation. One method of testing 
range timers, described by G. C. 
Pearce of Frigidaire Div., General 
Motors Corp., before the ATEE Ap- 
pliance Technical Conference in April, 
is to cycle the timer motors in a 
cabinet in which the ambient tem- 
perature is varied from room to 165 F 
every 2 hr. 

This temperature range acceler- 
ates evaporation, varnish formation 
and corrosion in the oil reservoir. 
Once a week the test cabinet is shut 
down. Failure is positive if the motor 
will not start or synchronize after 
shut down. In some cases excessive 
noise determines life. Use of the 
weekly shutdown shortened the test 
life by several months. 


Accelerated Test for Thermostats 


For a life expectancy of ten years, 
household refrigerator thermostat con- 
trols must demonstrate ability to 
operate hundreds of thousands of 
cycles. Accelerated tests are a “must.” 
One practice is to cycle the switch 
with air in the bellows system. The 
pressure is raised and lowered by 
using a reservoir with the pressure 
range controlled by a master switch. 
This is a destructive test because ihe 
charge has to be dumped from the 
bellows system. 

To run a similar endurance test 
with a complete switch, several 
switches are placed in a_ sealed 
“bomb.” The thermostat can be made 
to cycle normally by varying the 
pressure in the bomb with a master 
pressure switch, solenoids and _ori- 
fices. Samples can be checked by re- 
moval to a cold well, or roughly, by 
reducing pressures in the bomb. This 
is a very fast test set-up. 

For liquid filled thermostats, heat 
must be applied and cycles are neces- 
sarily slower. The normal speed is one 
cycle per min. Fortunately, this type 
thermostat does not require life ex- 
pectancy over 50,000 cycles, which 
can be achieved in 35 days. A ma- 
chine at this speed must run 24 hr 
per day, seven days per week to be 
practical. Individual counters are used 
on each thermostat to measure length 
of cycle. 

It has been found useful to check 
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calibration at fixed numbers of cycles 
on tests of this type. Greatest changes 
are almost always found in the initial 
10 per cent of a run. Once the shape 
of the curve is known, the drift can 
almost be projected. 


Testing Contact Resistance. An- 
other type of trouble is failure of 
switches due to build-up of internal 
resistance and consequent overheat- 
ing. This usually occurs when the 
current is high, the ambient high, and 
load sustained beyond the point 
where the control temperature has 
reached equilibrium. An effective test 
is to place new samples of the 
switches in a controlled cabinet at 
150 F. The contacts are connected in 
series, using the same size wire and 
terminals as in the product, and a 
constant current of about the switch 
rating is passed through them. To 
duplicate service conditions, current 
is fed from a 236-volt circuit and 
limited by a resistance load external 
to the oven. The external resistance 
stabilizes the current and concen- 
trates a lot of power at a failure 
which burns the circuit open. 

Silver plating the switch parts 
raised the cabinet life from days to 
months. Today heavy current switches 
must stand six months in this cabinet. 


Rotary Switch Flashover 


A difficulty of rotary range switches 
is the possibility of flashover, or short- 
ing, due to rapid operation. An os- 
cillograph indicated that a fast hand 
turner could attain an instantaneous 
speed of 700 rpm. A test machine was 
built to match this speed. The test 
switch is driven by a reversible motor 
and gear train. To prevent overheat- 
ing, power is applied in short bursts 
by a cam with a 20:1 reduction from 
the switch shaft. The grounded parts 
of the switch are connected to the 
neutral; failures are detected by 
blown fuses or by ear. The load is 
the same as used in the product. A 
switch design that can take 400 rpm 
on this machine will be OK in service. 
Testing is done on about 15 samples 
as a group. The speed is increased 
by steps until failures begin. 

With the conventional switch turn- 
ing, or NEMA-type machine, mechan- 
ical defects are detected, such as 


bearing and detent failures on new 
designs. 


Soo 


Thermistor Applications 


IN piscussinG “Static Nonlinear Ele- 
ments for Appliance Control” at the 
recent AIEE Appliance Technical 
Conference in Louisville, Messrs. 
B. H. List, R. C. McMaster and R. L. 
Merrill, Battelle Memorial Institute, 
divided thermistor applications into 
three classes. Thermistors are compo- 
nents whose resistance varies with 
temperature. Metallic types have a 
low positive thermal coefficient of re- 
sistance, while certain semiconductors 
have large negative temperature co- 
efficients. The authors classified ap- 
plications by the manner in which the 
thermistor is heated. 

Class 1—The current through ther- 
mistor is too small to cause appreci- 
able heating, and temperature change 
is due solely to external causes. 

Class 2—Temperature change is 
caused by a heater associated with 
the thermistor. 

Class 3—The current through ther- 
mistor is the primary source for heat- 
ing it. 

In the first class, thermistors are 
used as resistance thermometers, hav- 
ing a sensitivity about ten times that 
of the platinum thermometer. They 
are more accurate than a thermocou- 
ple and can be designed to have 
higher resistance. This is an advan- 
tage if the output is to be fed into 
a magnetic amplifier or vacuum tube. 
Thermistors with negative tempera- 
ture coefficients also can be used to 
compensate for the positive tempera- 
ture coefficient of a coil or meter. 

In the second class of applications, 
thermistors are used as control de- 
vices. For example, a_heater-type 
thermistor might have its heater fed 
from a remote power source and its 
thermistcr element used as the shunt 
element of a attenuator. The greater 
the heater current, the lower the 
shunt resistance and the greater the 
attenuation. Resistance control with 
heater type elements can be accom- 
plished with very small amounts of 
heater power. One type of thermistor 
with a 100-ohm heater had a cold 
resistance of 1 megohm which de- 
creased to 8 ohms for 20 milliwatts 
heater input. 

Absorb Voltage Surge. In the third 
class of applications, where the heat- 
ing is primarily due to the thermistor 
current, if the latter is held constant, 
the change in resistance can be used 
to measure fluid flow, thermal con- 
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A NEW CONCEPT OF ACCURACY IN THE PRODUCTION OF ALLOY STRIP 





oo-for all critical applications- 
electrical, electronic, instrumentation 
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This new plant was designed and built for 
the production of alloy strip of the highest 
accuracy. It is equipped with the finest 
machinery available for the task. Send- 
zimir Mills assure FREEDOM FROM |~ 
CROWN. Skilled operators, with years of 
experience, roll to close tolerances and | 
produce finishes to highest STANDARDS. 


A group of experienced engineers is avail- 
able to select the correct alloy for your 
application. 


WILBUR B. DRIVER CO. 


NEWARK 4, NEW JERSEY 
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Burndy disconnect panels for pressur- 
ized bulkheads have molded in silver- 
plated socket assemblies for fast, sure 
connections. Burndy panels are available 
in many socket multiples and sizes, inter- 
changeable with standard AN connector 
shell sizes. Silverplated connector pins 
accommodate aircraft wire sizes AN-20 
through AN-00. 





Here’s a splendid example of accurate molding to exact 
specifications. Note the quantity of inserts. Here is a case 
where experience and skill are of the utmost importance 
. . . These disconnect panels are used in aircraft where 

iting failure could mean disaster. Kuhn & Jacob service in- 
é cludes design, die making and molding, all closely 
coordinated under one roof. That is why K & J molding 


service can mean so much to you. 


KUHN & JACOB MOLDING & TOOL CO. 
1204 SOUTHARD STREET, TRENTON 8, N. J. 


CONTACT THE S. C. Uliman, 55 W. 42nd St., New York, N.Y. 
Telephone—Penn 6-0346 
KaJ we 
m. T. Wyler, Box 126, Stratford, Conn. 
REPRESENTATIVE Telephone—Bridgeport 7-4293 
NEAREST YOU Wm. A. Chalverus, Carson Road, 


Princeton, N. J. 
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ductivity, pressure, or position. In this 
class, thermistors also can be used to 
absorb voltage surges that might dam- 
age sensitive relays or meters. In this 
application, the thermistor is built to 
have a thermal time constant high 
enough to offer a high resistance to 
momentary surges of voltage. A lower 
voltage of longer duration will cause 
the thermistor to heat up to a steady- 
state value with low enough resistance 
to allow the circuit to function nor- 
mally. Thermistors can also be used in 
series with relay coils to prevent false 
operation due to voltage surges. 
Where thermal time lag may be a 
disadvantage, thermistors can gener- 
ally be designed with a short enough 
time lag for most control applications. 
Thermistors have possible applica- 
tions as temperature measuring de- 
vices, flow measuring devices, over- 
load protection units, and possibly to 
eliminate mechanical timers in some 
applications. They have been devel- 
oped to the point where they are in- 
expensive, rugged, and reliable. 000 


TV Requirements Raise 
Quality Level of Radio 
Receiving Tubes 


DEVELOPMENT OF TELEVISION, which 
brought forth the most complex and 
critical electronic equipment ever de- 
signed for home use, is credited with 
stimulating important post-war ad- 
vances in the design and production 
of radio receiving tubes. According to 
L. S. Thees, general sales manager of 
the Tube Departmeit of RCA Victor 
Division, Radio Corporation of Amer- 
ica, new types of receiving tubes pro- 
duced today for use in home televi- 
sion and radio sets surpass in per 
formance, efficiency, and _ versatility 
some of those especially designed at 
the close of World War II for non- 
entertainment applications. 

Public confidence in television de- 
pended on good performance of re- 
ceivers in the home. As a result, the 
tube industry had to refine existing 
radio receiving tube types, as well as 
develop new ones having higher per- 
formance, quality and reliability. The 
upgrading of receiving tubes devel- 
oped into a major and continuing 
activity immediately following the 
war. Advances in tube design in- 
cluded gold-plated grids used in cer- 
tain tubes; lead-glass envelopes, 
which replace conventional lime- 
glass envelopes in high-voltage types; 
cathode clips and inverted-pinched 
cathodes in certain types for greater 
resistance to vibration and to reduce 
microphonics; and double-helical coil 
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Here fly 
90 Rollpins 





Atypical application, not included 
in the pilotless bomber above. 
Rollpin is driven into standard 
holes, compressing as driven. No 
taper reaming is required. Rollpin 
fits flush . . . is vibration-proof. 


ROLLPINS saved 
The Glenn L. Martin Co. *6,300 


The Glenn L. Martin Company cut fas- 
tening costs on a single missiles contract 
by $6,300, as compared to dowel pins... 
by $11,700 as compared to taper pins! 
These installed cost savings, recently an- 
nounced to Company engineers, were 
made possible by the use of just 90 
Rollpins per unit. 

ESNA Rollpin is the slotted tubular 
steel pin with chamfered ends. It is sim- 
ply driven into standard holes, compress- 
ing as driven. The Rollpin’s spring action 
locks # in place—regardless of impact 











loading, stress reversals or severe vibra- 
tion—that’s why Martin was able to make 
these savings on this contract for pilot- 
less bombers. 


No precision-drilling, threading or peening ... 
no extra operations! 


If you use locating dowels, hinge pins, 
rivets, set screws ... or straight, knurled, 
tapered or cotter-type pins— Rollpin can 
cut your costs, too. Just mail the coupon 
for design information. 


Dept. R21-722, Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 





Please send the following free fastening information: 


(C0 Rollpin Bulletin (0 Here is a drawing of our product. 
What self-locking fastener would 


you suggest? 
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SOLENOID PILOT 
Air Control VALVE 


SMALL ONLY IN SIZE, 
D) LARGE EVERY OTHER WAY! 


Over 20,000,000 cycles 
of life may be confident- 
ly expected. We believe 
this valve to be the most 
rugged ever offered in 
its class. Valvair’s method of sealing prevents wear on seats. 
Models include 2-way and 3-way either normally open or 
normally closed. Orifice sizes: 1/16’, 3/32", 1/8"; 1/4” 
pipe tap. Maximum current consumption — 10 watts. For 
air, water, vacuum, oil or inert gases. 


Get new Bulletin “MM-7”. 


VALVAIR CORPORATION « Afilicte: Sincloir-Collins Valve Co. 


956 Beardsley Ave., Akron 11, Ohio 
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heaters, which give greater freedom 
from hum. 

Among other engineering and pro- 
duction advances which have con- 
tributed to the high quality level of 
the modern receiving tube, he listed 
individual matching of cathode base 
metal and carbonate coatings for each 
RCA tube type; closer mica tolerances 
to improve tube stability and reduce 
microphonics; wider use of sprayed 
micas to provide greater freedom from 
leakage noise and other internal leak- 
age effects; and appreciable reduction 
in the number of tube welds to mini- 
mize the number of possible failure 
points. ood 


Stresses Potentialities 
of Automation 


POTENTIALITIES OF AUTOMATION are 
much greater than is generally real- 
ized, L. E. Doyle, University of 
Illinois mechanical engineer, declared 
at the Conveyor Institute jointly 
sponsored by the University and the 
Conveyor Equipment 
Association at 
April 16. 

“Look for the development of many 
flexible machines that will perform 
varied sequences in response to easily 
prepared instructions on cards, paper 
tape, magnetic tape or film,” Mr. 
Doyle said. “Here in many cases is 
an answer to metal product produc- 
tion in lots of 50 or less. Next will 
come integration of automatic ma- 
chines for different processes and full 
automation of a plant.” 

Mr. Doyle said he expected a 
broadening of the application of the 
term “automation” beyond its narrow 
machine tool concept. “Broader con- 
cepts of the term embrace the in- 
tegrated automatic operation of ma- 
chines and process equipment in ad- 
dition to the material handling as- 
pects. In this sense, the automatic 
control of processes and operations 
is the core of automation.” 

In its broadest meaning, “automa- 
tion” can be said to include any type 
of automatic operation in whatever 
form, he said. Automation may be 
undertaken to do (a) a given job at 
a lower cost, (b) a better job at the 
same cost, (c) jobs that have not 
before been feasible by any other 
methods. 

Factors which justify automation 
and the investment it requires are: 
(a) High labor costs, (b) a high 
volume of production, (c) complex 
products, (d) desire to improve prod- 
uct quality, and (e) development of 
new automatic equipment. The higher 
the cost of labor, the more attractive 
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In AlSiMag custom made ceramics you 
have a wide choice of materials to get the 
characteristics you need. High speed auto- 
matic equipment means volume produc- 
tion at low cost. Send blueprint and 
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Better performance in a time delay 
relay for your products need not run 
your costs UP. The basic design of 
the new SILIC-O-NETIC Time De- 
lay Relay lends itself to Heinemann 
high production techniques 
creates savings that are passed on to 
you as LOWER unit costs. 

SILIC-O-NETIC Relays provide 
other savings, too. As a load carrier 
in itself, it eliminates the need for a 
separate load relay. Being small in 
size, it reduces the overall size re- 
quirements of equipment with which 
it is used. SILIC-O-NETIC Time 
Delay Relays have only one moving 
part in the time element, which is 
hermetically sealed . . . and never 
requires attention. 


The SILIC-O-NETIC Time Delay 
Relay employs silicones . . . 
operates dependably on a hy- 
draulic-magnetic operating prin- 
ciple regardless of position or 
frequency of operation. Overall 
size is only 15%" x 22” x ¥%”". 


ELECTRIC COMPANY 


99 Plum Street, Trenton 2, N.J. 
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can be the savings from automation. 

“Automation replaces human errors 
and inconsistencies in manufacturing 
operations with untiring and undevi- 
ating mechanical performance,” he 
said. “Any desired level of quality 
can be designed into automatic equip- 
ment. The product quality is not only 
easier to control, but automation usu- 
ally makes it possible to operate at a 
higher quality level. Savings in scrap 
losses, rejects, rework, and the like, 
have helped to pay for much auto- 
matic equipment.” 

He said that conveying equipment 
will have a natural part in the develop- 
ment of automation because of its 
adaptability to all kinds of materials 
and to integration with manufacturing 
processes. ood 


Basic Policy of NBS 
Defined by Dr. Astin 


SPEAKING before the American Phys- 
ical Society in Washington on May 1, 
Dr. A. V. Astin, director of the Na- 
tional Bureau of Standards defined 
the scope and policies of NBS. He 
mentioned the well publicized con- 
troversy over the AD-X2 battery addi- 
tive evaluation tests only in passing 
and called attention to the setting up 
of committees of specialists to resolve 
basic issues of the controversy involv- 
ing the Bureau and its directorship: 

Dr. Astin stated the philosophy of 
the Bureau staff in the form of a credo, 
quoted in part as follows: “We be- 
lieve in the importance of scientific re- 
search as a means of intellectual and 
spiritual advancement, as the founda- 
tion of our technological economy 
and high standard of living, and as 
the bulwark of our national security. 

“The development and _ mainte- 
nance of the standards for physical 
measurement, with the associated cali- 
bration procedures, is to us a chal- 
lenging and dynamic activity. We 
stress reliability and accuracy in our 
operations and in checking and re- 
checking our results. We stress objec- 
tivity and fairness in our operations 
and attempt to insure them by a will- 
ingness to accept the results of well- 
planned reproducible experiments and 
the logical conclusions therefrom. We 
follow as far as possible the estab- 
lished or clearly defined observational 
techniques and analytical procedures 
of science but welcome the opportu- 
nity to evaluate and accept new ideas 
and techniques. 

“We believe that the broad dis- 
semination and publication of the re- 
sults of research investigations are es- 
sential to the healthy progress of sci- 
ence, limited only by considerations 
of national security. Communication 
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A polyphase combi- 
nation watthour- 
thermal demand 
meter manufactured 
by Duncan Electric 
Manufacturing Co., 
Lafayette, Indiana. 
Shown in red are 6 
inch lengths of BH 
“649” Vinyl-coated 
Fiberglas Tubing 
used to protect this 
new, compact meter. 


“649— sate — 


even when lightning strikes 


Used by utility companies for metering 
customer's watt demand load and 
kilowatt-hour consumption, the new 
Duncan polyphase thermal demand 
meters, insulated with BH “649” 
Fiberglas Tubing, are the first to be 
built into a standard circular glass 
meter cover. Extremely compact, good 
insulation is an absolute necessity. 


Here’s what Duncan says — “We 
selected BH ''649”’ after testing several 
types of insulating tubing. Our meters 
must stand up against lightning and 
other transient conditions on_ utility 
lines. BH ‘‘649” does — allows for a 
longer periodic maintenance schedule. 


‘Meter insulation must resist assembly 
soldering temperatures of 450°F. and 
not melt or char. It must resist ambient 





operating temperatures from —40°F. 
to 160°F. It must take a bend and main- 
tain a level of 5,000 volts RMS. BH 
649” has easily passed these tests. It 
helps us maintain our high standards 
and has materially reduced rejects.” 


Whatever your concern — excessive 
current — vibration — temperature 
extremes — flexibility — moisture, oil 
and fungus resistance — or what — let 
us help you. Send required voltages and 
temperatures encountered. We'll make 
recommendations and send you produc- 
tion testing samples from the big, trust- 
worthy family of BH Tubings and 
Sleevings for electrical insulation. 


Address Dept. M-7 


Bentley, Harris Manufacturing Co. 
Conshohocken, Pa. 





*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 2393530). ‘‘Fiberglas’’ is Reg. TM of Owens-Corning Fiberglas Corp. 
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SR between scientists, through discus- 
} Pg owe 
a ie a 
4 AS 


NL 


sions, meetings, and visits between 
os <a, laboratories, is essential to the devel- 
a! I [ee ’ opment and evaluation of new ideas, 

zy Pm \ : Because of the potential importance 

aoe. of the results of scientific work to the 

general public, we believe that scien- 
tists have a serious responsibility to 
interpret or to translate their major 
findings into terms that can be gen- 
erally understood. It is imperative, 
however, that there be no compromise 
with accuracy. 


“In our advanced technological 
economy we believe that there are 
many ways in which a laboratory like 
the National Bureau of Standards can 
render valuable services to other 
agencies of the government. Appre- 
ciable savings in government procure- 
ment operations are possible through 
the intelligent use of technical pur- 
chase specifications and acceptance 
testing based on carefully planned 
laboratory investigations. 

“We believe that the development 
of standard practices such as safety 
codes have resulted and will continue 
to result in substantial savings in hu- 
man life, time and money both within 
and out of the government. 


“We believe that in time of national 
emergency the facilities and resources 











. a ; = of the National Bureau of Standards 
One week delivery on intricate electrical assemblies is a es ae Be sill scllaiaial 
3 ae : ; : 2 should be as far as possible placed at 
H \ big news these days . . . but it’s typical Riverside service! Tis tilctadl alt nies clad aati 
f Take this special wiring harness for military electronic eevee Jef eT a Z 
| equipment, for example. Initial production was actually in countrys defense. Ey en during peace 
i our customer’s hands just 4 days after we received his time or periods of limited emergency 
| prints! And subsequent orders indicate complete satis- there is an appreciable utilization of 
| faction, worthwhile production economies. the Bureau’s facilities by the defense 
i You, too, can profit by using Riverside wiring harnesses on your agencies. Since World War II, these 
4 electrical assemblies! They're neat “‘packaged units”. . . en- activities have grown substantially un- 
Ag gineered for quick, easy, accurate installation by relatively i ately eile tees Mien cieseees of 
; unskilled labor. They streamline your product . . . often improve . oe 

1 &¢ killed labor. They streaml duct ft e 
, 5 its appearance . . . and they eliminate the need for specialized seal at Ss a are — on 

manufacturing facilities. problems for the Department of De- 
FY So, if wiring installation is keeping your costs up and your fense. 
f a down, take advantage of our specialized experience. “We believe that in order for the 
N e’ve “‘harnessed”’ tough wiring problems for many prominent tall aaa f asl ee 
as manufacturers . . . and we can do the same for you! Just send National Bureau of Standards to carry 
i us prints or detailed product information. You'll get prompt out its various functions and activities 
, engineering and production recommendations, a firm quotation we must have an alert and competent 


--. and dependable service! staff, suitable equipment and _ facili- 


ties, and an environment favorable to 
scientific investigation and methodol- 
ogy. We believe that the highest posi- 
tions in the civil service should be 
available to the most outstanding sci- 
entists and engineers, and that it 
should not be necessary to encumber 
semen GuEEED Gane Sauna PERSONNEL COMPLETE PROBOCTION FACILITIES them with administrative responsibili- 
ties in order to attain such positions. 

“We believe in the dignity of the 

Ca government service and further be- 


o a ™ 
ersitle Manufacturing | °c ni 
/ W A C rewards of a civil service scientist are 


not financial but rather stem from the 


AND ELECTRICAL SUPPLY COMPANY pride in organization and its functions 


and from the sense of satisfaction 
10227 MICHIGAN AVENUE ¢ DEARBORN, MICHIGAN e PHONE Tiffany 6-6800 which comes from participating, even 


WIRING HARNESSES AND ASSEMBLIES e CORD SETS e HEATER AND EXTENSION in small ways, in the solution of prob- 
CORDS e ELECTRICAL SWITCHES e RELAYS e MOLDED RUBBER PRODUCTS lems of national importance.” 0 O O 
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Partial Assemblies Courtesy of Hermetic Seal Products Co. 


Now 4 D-H Special Alloys Cover 
Most Glass-to-Metal Sealing Needs 


From a single source, the Driver-Harris Company, you can now obtain metal 
alloys to meet your glass-to-metal sealing needs for both hard and soft glass. 


NEW ALLOY THERLO* This cobalt, nickel iron alloy, 
possesses ideal properties for sealing hard or thermal 
shock resistant glass. It matches such commercial hard 
glasses as Corning 7052 and 7040 in expansivity from 
80°C to the annealing point, It produces a permanent 
vacuum-tight seal with simple oxidation procedure and 
resists attack by mercury. Readily machined and fab- 
ricated, it can be welded, soldered or brazed. 


DRIVER-HARRIS 142 ALLOY contains 42% nickel. This 
is the standard alloy for sealing into sealed beam auto 
lamps using Corning 776 glass. Used with a borated 
copper coating, it is the accepted seal for incandescent 
lamps and radio tubes and matches 8160 glass. 


*T.M. Reg. 
U. S. Pat. Off. 





DRIVER-HARRIS 52 ALLOY contains 50% nickel. It pro- 


vides a slightly higher coefficient of expansion than the 
D-H 142 alloy and seals successfully with 0120 glass. 


DRIVER-HARRIS 146 ALLOY contains 46% nickel. It 


offers special expansion properties, which permit seals 
with ceramic coated materials as shown above. 


Manufactured to the same high standards that have 
made Driver-Harris the leader in special purpose al- 
loys for more than 40 years, these alloys are available 
as rod, wire, strip, sheet foil—and in special shapes. 
They enable you to meet your specific sealing needs 
from a single source — so why not consult us today. 


Driver-Harris Company 


HARRISON, 
BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco 


NEW JERSEY 


In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario. 
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PATENTS NO. 2618692 & 2620384 











Power Type 


Available over a range that in- 
cludes a few volts and milliam- 
peres of current to hundreds of 
volts and thousands of amperes. 
Fourteen cell sizes provide wid- 
est available range of selection. 


Skit ences 









Radio Type 


Versatile low-cost rectifiers that have founc 
application in all types of electronic equip- 
ment as well as radio and television receivers. 
A complete line is available. 


Embedments 


A recent ‘‘first’’ in the industry, Sarkes Tar- 
zian embedments offer the advantages of her- 
metically sealed rectifiers at a fraction of the 
size, weight and cost. 


MEPENDABLE PUNE | 
Diodes G-—-—~— 


Currently available in two sizes, (1/8” and 5/16” housings) 
Sarkes Tarzian diodes are designed for use as limiters, bias 
voltage, low current relay voltage and many other very low 
current applications. 
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High Volt 
This popular line of tubular rectifiers 
; offers the design engineer a compact— 
long lived high voltage—low current 





source of DC power. 





Please write, wire or phone for complete infor- 
mation on all types of Sarkes Tarzian Selenium 
Rectifiers. 


Sarkes Tarzian, Inc. 
RECTIFIER DIVISION 


Dept.M-5,415 N. College Ave., Bloomington, Indiana 
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Design 
Trends 


(Continued from page 150) 





Keys were of plastic in two values of 
grey. Each triad of keys was an alter- 
nate light and middle value for identi- 
fication purposes, and this was related 
to the binary system designed into the 
machine. This alternating color system 
provided an immediate visual key 
grouping for the operator, thus reduc- 
ing the possibility of error. 

Standard IBM square pushbutton 
switches in satin chrome frame were 
used, Since some switches of the push- 
button type were of more importance 
than others from a psychological point 
of view, these were made larger than 
normal size. For example, the “start” 
button was designed to be double the 
normal size, and the power-off or 
“stop” button was made slightly larger 
than double size, and was also re- 
cessed deeper than other controls to 
further protect it from accidental use. 

Zone 2, center of the panel, in- 
cluded the neon _ indicator lights. 
These were arranged, titled, and 
boxed with engraved lines to provide 
for maximum visibility. 

In Zone 3 at the top of the panel 
were placed the lights and switches 
used least frequently. 

One of the control panel design re- 
quirements called for easy identifica- 
tion or legibility of all the numerous 
lights and switches, of which there 
were about 200. This problem was 
solved by using a white core lami- 
nated plastics material which could 
be engraved, exposing the white in- 
ner layer. This solution provided for 
good legibility without the added cost 
of paint filling in engraved letters. 

Control panel on power distribution 
units also required extensive study. 
The problem was a little different than 
that of the main panel, since the 
power unit panel was to contain three 
different types of standard meters. In 
order to integrate these meters which 
were of different sizes and shapes, 
they were all mounted to the rear of 
the panel and a satin finish decora- 
tive bezel was added. This bezel 
served to relate the meters to one an- 
other, and also repeated the use of 
metal on the panel as a functional 
and decorative material. 

In the design of the two control 
panels design efforts were based on 
function, human engineering, and 
careful consideration and use of ma- 
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GET an fice b-PAGE FOLDER 


See where and how we mass-manufacture Small Gearing 
to uniformly fine tolerances. This attractively printed 812 
x 11” 6-page folder is punched for ring-binder use. You'll 
want to keep it handy for frequent reference. It contains 23 
pictures of Small Gears, plant views, as well as Diametral 
and Circular Pitch Tables. Ask for your copy on company 
stationery, please! 
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G.S. 
Fractional Horsepower Gears 


G. S. Gears can take a lot of punish- 
ment! They keep on serving smoothly, 
quietly, dependably long after ordina- 
ry Gears have broken down under the 
strain. Selection of correct materials 
..extreme accuracy and above all 
unvarying UNIFORMITY in every 
one of a thousand gears or more, are 
some of the reasons for the finer 
quality of the Gears we make. If you 
too want small gears that can take it 
. . that will cut assembly downtime 
and improve your product, take ad- 
vantage now of our 35 years of spec- 
ializing in making better Fractional 
Horsepower Gears exclusively! 





FRACTIONAL Hop. 
é 


.. 


Specialties, Inc. 


2635 WEST MEDILL AVENUE 
CHICAGO 47, ILLINOIS 


WORLD'S LARGEST EXCLUSIVE MANUFACTURERS 
OF FRACTIONAL HORSEPOWER GEARING 
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STOPS STOP! STOP 
STARTS! START 






mewerty REVERSE reaver 
POSITIVELY POSITIVELY 
POSITIVELY HOLD POSITIVELY 


with Star-Kimble Brakemotors | 


Motor and connected load come to a split-second stop—because of the | 
extra-large brakelining area of a Star-Kimble Brakemotor. | 
Motor starts smoothly—without drag—because small air gap assures 
instantaneous brake release. 

No plugging needed for rapid, repeated reversals. Frequency of reversals 
can often be tripled, compared with conventional plugging methods. 
And loads are held positively by the brake that holds its grip through 
millions of cycles—with little or no adjustment. 
Every Star-Kimble Brakemotor is an integral, space-saving unit with a 
sturdy shaft that’s common to motor and brake. Bearings and brake- 
linings last longer. One manufacturer—one responsibility. 


For information on design and service features, 
write for Bulletin B-501-A 


AR-KIMBLE 


MOTOR DIVISION OF 
HLE PRINTING PRESS AND MFG. CO. 












06 Bloomfield Avenue Bloomfield, New Jersey 
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terials. It resulted in an aesthetically 
sound panel with a precise instrument- 
like appearance achieved without the 
addition of any non-functional decora- 
tive parts. OO 


Unfailing Proof of 
Heat Treatment 


Wayne Martin 
General Aluminum Mig. Company 
Cleveland 27. 


Because of its high strength a light- 
weight casting alloy of aluminum with 
10 per cent magnesium, designated 
Alcoa 220, is finding increased appli- 
cation as a replacement for malleable 
iron. With its tensile strength of 
50,000 psi and 20 per cent elongation, 
mechanical properties of the light- 
weight alloy are comparable to mal- 
leable iron, and no change in design 
is required for strength alone. Where 
stiffness is important some increase in 
section thickness may be needed to 
compensate for the lower modulus of 
the light weight alloy. 

One major difficulty arises with this 
alloy, however. The desirable proper- 
ties are obtainable only after heat 
treatment, but the heat-treating oper- 
ation has so little effect on hardness 
that a conventional hardness test can- 
not be used to identify heat-treated 
parts. This poses a real problem since 
the alloy before hardening has a ten- 
sile strength of only 17,000 psi and 
no elongation, and castings are so 
brittle that they may fracture just in 
handling. Obviously, some unfailing 
means other than hardness testing is 
essential to show that the casting 
has been hardened. 

After trying various schemes of 


In castings of 220 alloy this added tip 
present in a beni-over condition is un- 
failing evidence that the casting has 
been properly heat treated and is safe 
for use. 
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INE COMPANY | 


| BARKER 
DIE CASTINGS 












Bers MACHINE COMPANY, Warren, Pa., is 
using Parker Die Castings for the housing and 
hex nut socket on their Truck Clearance Lights. 
These lights are pressure tight and “‘bubble-proof"’ 
thanks to Parker's ability to provide leak proof and 
non-porous die castings. Die castings were also 
selected because they eliminate machining—to 
lower production costs. For more than fifty years 
Parker die castings have been specified by manu- 
facturers in industry . . . automotive, aviation, 
electrical, business machines and many others. 
The experience thus gained by Parker can be used 
to your benefit. Consult with Parker engineers on 
your next die casting requirements. 


ree 


Bella Ave., Erie, Pa. 


PARKER rae my ZINC 
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rubber stamping, painting or tagging 
—none of which was unfailingly effec- 
tive—a simple answer was found in 
casting a small test tip about 1 in. 


e e | long and % in. diam at some con- 
Combined Reprints venient place. After heat treatment 
this tip is bent over with a hammer 
blow. If it does not break off, the part 
t tit P ° has been properly heat treated and 
a uantl y rices | the presence of a bent-over test tip 
is unfailing evidence that the heat 
treating operation has been _per- 
formed. 

Usually, the test tip can be placed 
| where it will be removed in machin- 
ing the part without having to add 
any machining operation. Its presence 
in a bent-over condition provides a 


relatively large cost element, grouping of orders makes possi- quick and sure indication of heat 


; , treatment through several production 
ble substantial savings per copy. To further reduce cost, | and inspection operations. 


accounting and invoicing operations involved in open-account | Somewhat the same problem exists 
ae tas t ti i ond | with castings made from Dowmetal C. 
g minated by requesting remittance with order. | The addition of a test tip in a 


bent-over condition has been used 
Prices per copy given in the table below are for single ship- here also as an unfailing indication 


5 Pi ; that a satisfactory heat-treating opera- 
ments in the quantities shown, on orders accompanied by re- tion has been performed on the part. 
mittance. 





@ For each of the seven combined reprints now available 
(see reviews on page 232) the supply now on hand is sufficient 
to fill modest quantity orders. Since handling expense is a 


New Motor Standards 


Quantity per shipment BW ee 
Voted by NEMA 


Title 1 5 25 


| Aris May 19, 1953, MEETING, the 
Magnetic Amplifiers 1.50 1.00 0.75 Motor & Generator Section of the 


National Electrical Manufacturers As- 





Overload Protection 1.50 1.00 0.85 sociation voted to revise the Frame 
: Assignment Standards of a-c motors, 
Servo System Design 2.00 1.25 1.00 | 1 to 30 hp in dripproof and totally 
Engineering Testing 2.50 1.50 1.25 | enclosed, fan-cooled enclosures. The 
revision became official through ratifi- 
Plastics and Dielectrics 3.00 1.75 1.50 | cation by the NEMA Codes and 
| Standards Committee on the same 

Special Package—One of | day. 


A complete table of the then pro- 
posed horsepower ratings and dimen- 
sions was published in June ELEectri- 
| CAL MANUFACTURING, page 151, in 

Send orders with remittance (including 3 per cent sales the article on “Electrical Drives 
tax for New York City deliveries) to Stressed at Machine Tool Forum. 

Taking advantage of better materials 
| and advances in the art of motor de- 
| signing, the new frame assignments 
| allow better utilization of space with- 
| in motor frames and greater horse- 
| power per frame size. This is the 
| 


each of above titles 7.50 7.00 6.25 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 

. | sizes in 24 years. 
1250 Sixth Ave., New York 20 While this rerating program intro- 
| duces some new frames, the total 
; : F Ss | number of frame diameters for this 
Prices given above include shipping charges. Be sure to | range of ratings is reduced. Perform- 
enclose address to which shipment is to go; make checks | ance characteristics such as torques, 


payable to The Gage Publishing Company. Orders at these | a See ee eee 


rise, remain unchanged. 
prices can be filled only when payment accompanies the order. | The new ranges cover speed ratings 
| from 600 to 3600 rpm. Last fall when 
| the basic 1800-rpm open motor stand- 
ards were adopted (see ELECTRICAL 


MANUFACTURING, December, 1952, 


first major rerating program for these 
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FE ELLIOTT COMPANY finds it 


“far superior for 


What ELLIOTT says about 
EASY-FLO and SiL-FOS joints 





... They're extremely strong —in all 
cases, higher than the yield strength 
of the copper. 


... They're ductile, enabling them to 
withstand the stresses and strains of 
shock loading, vibration and tempera- 
tures equally as well as the copper 
itself. 


... They have low resistance and do 
not deteriorate with time. 

. .. They can be readily opened when 
necessary, and reclosed to original 
quality. 


HANDY & HARMAN 


EASY-F'O & 


be Ae) 
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most a pplications”’ 
\ 


<o” HANDY & HARMAN 


ORIGINATO '. OF 






Commutator risers are silver alloy brazed to armature 
coils and cross connectors. For lap joints ELLIOTT uses 
the incandescent carbon tong-type of heating. 


Connecting coils within phase groups of an A.C. ma- 
chine by silver alloy brazing. 


“Experience and test have proven that silver 
alloy brazing produces far superior joints’ says the 
ELLIOTT COMPANY one of the country’s prin- 
cipal manufacturers of motors and generators and 
other power equipment. 

That’s why, at Elliott’s Ridgway Division, Ridg- 
way, Pa. where their big motors and generators are 
built, silver alloy brazing is used almost exclusively 
on D.C. machines, and on all damper and squirrel 
cage windings and most coil connections on A.C. 
units. 

The alloys primarily used by Elliott are the low- 
temperature silver brazing alloys EASY-FLO and 
SIL-FOS—strong evidence that they best satisfy the 
metal joining requirements of electrical equipment. 


BULLETIN 20 wit give youthe full 
facts about EASY-FLO and SIL-FOS 
brazing strength, speed and economy. 
Write for a copy today. 





OFFICES and PLANTS 


BRIDGEPORT, CONN. 
PROVIDENCE, R. |. 
CHICAGO, ILL. 
CLEVELAND, OHIO 


General Offices: 82 Fulton $t., New York 38, N.Y. eaammaknal it 
T A 
DISTRIBUTORS IN PRINCIPAL CITIES uta. come 


295 





page 122) it was expected that poly- 
phase motors in the first two new 
frames (182 and 184) would not be 
available generally until January, 
1954, because of the substantial engi- 
neering work and re-tooling neces- 
sary on the part of motor manufac- 
turers. It was also expected that larger 
frame diameters would become avail- 
able progressively at five-month in- 
tervals thereafter. General Electric 
Company has recently announced that 
it will have sample motors in the new 
182 and 184 frame sizes available by 
late fall of 1953. 

At the May 19 meeting the NEMA 
Motor and Generator Section also 
adopted as standard locked-rotor 
torques of general purpose single- 










Minimum Locked-Rotor Torque, lb-ft 


Hp 3600 1800 1200 
rpm rpm rpm 

¥ . 8.4 : 
| 94 10.3 
l*2 1.5 13.3 14.0 


17. 


> 
> 





THE STORY OF A NEW SCIENCE 


Can it help you improve your products ? phase motors in the range from 1 hp 


to 742 hp at 1800 rpm, as shown in 

the table. Previous data stopped at 

RESS OR SQUEEZE piezo-electric materials, and they generate 34 hp at 1800 rpm. ooo 
electricity. Conversely, charge them electrically and they 
change in dimension. : ; 


The use of such materials, in conjunction with electronic circuits, has Engineers Warned 
created a virtually new science vs Piezotronics. Modern Piezotronic to Avoid Design 
systems enable manufacturers of dictating equipment and hearing aids - 

to streamline their products. They help the Navy detect submarines, of Monster Machines 


and inspectors detect flaws in materials. They provide a “‘memory”’ 


; ; THERE IS NO DESIGN LIMIT to the num- 
for computing machines, and a power source for users of ultrasonics. 


ber of operations that can be com- 


Brush, the world’s leading producer of man-made piezo-electric bined into one industrial machine tool 
materials, has prepared this informative 24-page booklet describing but there is a danger of creating a 
Piezotronics, its many functions, and its broad application. Mail this monster machine so complicated to 
coupon now for your copy of “‘Piezotronics”’. . . it may spark the | maintain that it defeats it own pur- 
product-development idea you have been looking for. | pose economically, according to Ralph 


E. Cross, executive vice president of 
The Cross Company of Detroit. 





2? i> ‘TI q : ‘ \ a, ‘ , . 
BRUSH EI a | Speaking before the annual con- 
formerly vention of the American Society of 
INDUSTRIAL AND RESEARCH INSTRUMENTS The Brush Development Co 7 , : e 4 nis ye 
; 10. ool Engineers stroit, Mr. Cros 
PIEZO-ELECTRIC MATERIALS e ACOUSTIC DEVICES z= @ Brush Electronics Company ; age . ae in Det it, ft aan 
eabmatis GetennINs BeetteeY aschedinnaaital cited an ASTE survey made in 1952, 
ULTRASONIC EQUIPMENT Clevite Corporation. in which a great majority of tool 










—— a engineers declared they wanted im- 
provements in machine tools that 
BRUSH ELECTRONICS COMPANY, DEPT. 55-7 : l | ee 1 = | m ti » He sai ] th ‘ 
3405 PERKINS AVENUE © CLEVELAND 14, OHIO would reduce down time. He said the 


Please send me ; ; 
answer to their desires was increased 











Name___ a eeiaaieacsaal cd . . . 
FREE coPY ms | design study with proper considera- 
of 24-page illustrated agers emneee | | tion of the time involved in changing 
booklet Title —— | tools on the machine. Improvements 
“PIEZOTRONICS” Address___ . — | in_ this field have increased machine 
City____State_____m« [| | efficiency as much as 25 per cent, 


I a a | he added. Ano o 
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Corning fused silica 


Made by a radically new process, Corning Fused 


Silica offers electronic engineers a material with 


exciting possibilities. 

The raw materials used to produce Corning 
Fused Silica are non-crystalline and of controlled 
high purity. As a result, it has the outstanding 
properties shown at right. 

In addition, this new material is not darkened by 
radiation, has superior ultra-violet transmission 
properties, and is extremely pure chemically. 

Because of its structural homogeneity, as evi- 
denced by low attenuation of ultrasonic waves in 
the megacycle frequencies, Corning Fused Silica is 
an ideal material for ultrasonic delay lines for radar 
and computor applications. In addition, it weighs 
less than other materials used for this application, 
and is unaffected by vibration. 

Its purity has suggested use as a crucible for 
melting germanium and other semi-conductors. 


ELECTRICAL PROPERTIES 


60 cycles|sec. 1 megacycle|sec. 


S. I. C. (room temp.) 3.9 3.8 
5. €.- (200°€) 3.9 3.8 
Power factor (room temp.) <.0001 < .0001 
Power factor (200°C) < .0005 < .0002 
Loss factor (room temp.) —< .0004 < .0004 
Loss factor (200°C) < .002 < .0008 


Volume Resistivity: Greater than 10!7 ohm-centimeters. 
Surface Resistivity: Same as for conventional clear 
fused quartz. 
















ULTRASONIC PROPERTIES 


Velocity of Sound: 

SHORT WENGE oi cic ti Svc ce Herstare'ssrea'e ek ORs 

Compression wave ........++.-+-+- 9-96 x 10°cm|sec. 

Attenuation: Indications are that the value is less than 
.05 db/ft./megacycle. (Equivalent to opti- 
cal grades of fused quartz) 

Stress After Annealing ............ Less than 50 psi. 





If this new material suggests an application to 
you, we would welcome the opportunity to discuss 
it. Or mail coupon below for detailed information. 
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MULTIPLE ASSEMBLIES 


Evaluating Transformer 
FOR SMALL PARTS BELONG TO 


HORSE-AND-BUGGY DAYS 


GRIES 
DIE CASTINGS 


GIVE YOU TINY 
PARTS LIKE THESE 
COMPLETE 


IN ONE 
OPERATION 


Compare GRC small die castings with assemblies 
produced by other methods. GRC completely finished 
parts save you time, labor, money. Cast in one 
high-speed operation, they open broad opportuni- 

ties for your new designs. Fast delivery on 


Insulating Systems 












to such uncertainties as varying im- 
pregnation. 

Mr. Manning refers to an earlier 
| paper (2) as having thermal data on 
| silicones tested at high dielectric 

stresses comparable to data in the 
subject paper. We find that these 
data however were on motors oper- 
| ating under low dielectric stresses. 
| Also, much of the data in this 
reference was extrapolated as 
straight lines using the 12-deg rule 
| determined by only two test points. 
| It is fairly well established that 
the degree rule changes with tem- 
perature level and extrapolation is 
less subject to error if the data are 
plotted against the reciprocal ab- 


| (Continued from page 96) 










100,000 pieces to many millions. solute temperature scale as in the 
er ; subject paper. 
(ee ee es REL ene ma. Foremost The AIEE Technical Paper 51- 
Send prints for quotations. Producers or ¢ : 5 
of Tiny 264 referred to by Mr. Manning 
GRIES REPRODUCER CORP. Castings was not given as a refrence since 
Smaliness Unlimited it contained no original aging data 
Manufacturers of Small Castings Exclusively Max. Wt.: 2 oz. but was based on quoted aging 
108 Willow Ave., New York 54 @ MOtt Haven 5-7400 Max. Loth.: 134 in. data. The paper “Low-Voltage Air- 





—______—____— Cooled Transformers Designed for 
225 C Operation” by Dexter, 
Manning and Walker, did give 
some original data but the data 
were referenced in our AIEE paper 
under discussion here. (2) The 
data given, however, treat of mo- 
Yg f ° tors of low stresses so the applica- 
n oming S5UCS «oe tion to high-stress insulation in 

transformers may be questioned. 
The problem of dependable seal- 
ing of tanks is a question of de- 
sign, workmanship and testing. In 
preference to the gasketed design, 
e Among the feature articles scheduled to appear in | we recommend and have used 
coming issues .... Evaluating Hook-Up Wire for welding of all covers and tap 
: changing handholes, as well as 
How casting process glass solder-sealed bushings. The 

affects selection of alloy for Aluminum Castings .. . . tt ge 


workmanship is checked with an 
Measuring Power Factor on non-sinusoidal circuits electronic “sniffer” which will read- 


... +. Development story behind a new instrument for | ily show microscopic and_other- 
Precise Pressure Measurement . . . . How to improve _— ene a — se 

° ° “1: ° ° | 90SUre TO High apsolute Numidity 
Electronic Tube Reliability by aging techniques ... . E 5 ; 


; ; | air for considerable repeated pe- 
Control problems in Automatic Conveyor Systems .... | liad ed Dees eeicetiiae tay 


Sampling technique for Measuring Shielding Effective- data in this paper to be of small 
ness .... and other timely features pointed to the | importance so absolute mainte- 
interests of designers of electrically operated equip- | nance of nitrogen purity is not of 

as great importance as originally 
en expected. 

The top temperature of 140 C 
for Class B in air was recom- 
mended on the basis of normal 
load cycles and ambients to give 
transformer life in excess of 20 
years as detailed in the subject 
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PANEL INSTRUMENTS 
242” Ruggedized Meter. Meets MIL-M-10304. 
Model R210 
32” A.S.A. Meter meets MIL-M-6A. Model $312 
11” = Conserves space. Built to SC-73-3. 
Model 112 
142” Meter. Metal Case. Single Hole Mounting. 
Model 120 


1¥2” ys Meter. Meets MIL-10304. 
Model R112 


PRECISION POTENTIOMETERS 


Multiple ganging and wen phasing 

2” Diameter Model C200 

Single hole ss eo —e 

Single Sine-Cosine Model C 

Dual Unit Model L402 

1-11/16” Diameter Center tapped Model L400 
3” Diameter 11 watt JAN-R-19 Const. Model 275 
Dual Concentric Model 282 

3” Diameter 8 watt JAN-R-19 Const. Model 260 
Non-Linear Card C200 

Sine-Cosine Card C200 
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Actual performance records prove that these DeJUR components with- 
stand adverse conditions of vibration, heat and moisture. Each is engi- 
neered and manufactured to meet rigid government requirements. In 
addition to its wide variety of stock instruments, DeJ UR offers top-flight 
laboratory, engineering and manufacturing facilities for production of 
these precision units adapted to your specifications. Inquiries are invited. 


Write for more detailed information on any of 
the products shown on this page to Dept. EM-7 


DeJUR -AMSCO CORPORATION 


45-01 NORTHERN BOULEVARD, LONG ISLAND CITY 1, 
MANUFACTURERS OF SCIENTIFIC PRECISION EQUIPMENT FOR OVER — YEARS 
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Mae Va 


GLASS-BONDED MICA 


Gea S 


Uae 
FOR 20 YEARS 


“STABILITY for 20 years must be 
certified.” That is the specification 
requirement that Mycalex glass- 
bonded mica accepted when others 
had refused it. 


Mycalex glass-bonded mica is elec- 
trically stable, dimensionally stable, 
immune to moisture, arc resistant, 
impossible to carbonize, corona re- 
sistant, radiation resistant, inert to 
organic solvents, 







Optically 
Flat Disc 


Ignitron 
Tube Base 


Feed-Through 
Insulator 


YES, Mycalex glass-bonded mica 
can be certified to be stable for 20 
years. But why not write for the 
full story? Our Engineers Handbook 
& Catalog is yours for the asking. 





PTHE INSULATOR 





MYCALEX CORPORATION of AMERICA 


World's Largest Manufacturer of Glass-bonded Mica Products 
Executive Offices: 30 Rockefeller Plaza, New York 20, N.Y. 
GENERAL OFFICES AND PLANT 











116 CLIFTON BOULEVARD, CLIFTON, N.J. | 


300 


paper. The 150 C limit was estab- 
lished by AIEE as a_ temporary 
limit until cooperative aging tests 
conducted by various laboratories 
could be completed. To date ex- 
tensive data on aging of these in- 
sulations in air have not been pub- 
lished by other investigators. 

The top temperature of 200 C 
for Class H in air was recom- 
mended on the basis of considera- 
tions other than aging alone. On 
the latter basis, a top temperature 
of 225 C may be justified. Like 
considerations suggest a 200 C top 
temperature limit where either 
Class B or Class H are operated 
in nitrogen where otherwise a top 
temperature of approximately 260 
C might be justified if aging were 
the only criterion. 

The question of safety of Class 
B compared with Class H _ insula- 
tions was investigated in a previous 
technical paper which concluded 
that, while Class H had a lesser 
ignition rate than Class B, they 
both give off inflammable vapors 
when heated strongly and Class B 
may give off a greater or less total 
volume of gas than Class H. The 
final conclusion was: “It would ap- 
pear that Class B compares favor- 
ably with Class H as regards flam- 
mability and pressures produced in 


Oo eo 


sealed transformers.” Oj 


A hed 


Bibliography: 
Design of 
Structural Parts 


IN REVIEWING design problems in struc- 
tural parts the following articles have 
appeared in ELecrricAL MANUFACTUR- 


“ING during the past four years: 


Magnesium Castings for Cost Reduction, 
July 1949, page 98. Factors respon- 
sible for cost savings in addition to 
weight reduction in portable tools, 
appliances and business machines. 

Stainless Steel Cuts Costs, February 1950, 
page 158. Mechanical and fabricating 
properties of stainless for structural 
parts; case histories in electrical 
equipment. 

Designing With Die Castings to Cut 
Costs, April 1950, page 78. Redesign 
story of a furnace regulator; die-cast 
housing simplifies design and adds op- 
erating features. 

Stampings Are Stepping Ahead, Novem- 
ber 1950, page 80. Improvements in 
materials, methods and equipment that 
widen design possibilities. 

Practicability of Powder Metallurgy, 
February 1951, page 84. Methods 
effective in reducing the cost of many 
machined parts, backed up by case 
histories. 

Developments in High-Temperature 
Metals and Ceramics, March 1951, 





MYCALEX 


GLASS-BONDED MICA 


SUL 


ADVERSE 
COMBINATIONS 





MYCALEX glass-bonded mica will 
withstand more — much more — of 
combined high temperature, radia- 
tion effects, thermal shock, high 
voltage, high frequency, mechanical 
stresses and high altitude than tra- 
ditional electrical design calculation 


tables say that any insulation can 
stand. 


It is the high “across the board” 
average that causes engineers to call 
Mycalex glass-bonded mica “‘the 
world’s most nearly perfect insula- 
tion.” 

Fire Detector Housing 


~ 





Rot ‘ 
ace Spark Plug 


Connector Sleeve 


YES, bad conditions can ‘‘gang”’ 
Mycalex glass-bonded mica, or they 
can attack it one at a time. Mycalex 
glass-bonded mica, the only Ceramo- 
plastic, will endure them no matter 
how they come. 


Write for the whole story. 





Insulated gear illustrates breakage 
resistance under wide temperature 
changes, even with large _ inserts. 


PTHE INSULATOR \ 





MYCALEX CORPORATION of AMERICA 


World’s Largest Manufacturer of Glass-bonded Mica Products 
Executive Offices: 30 Rockefeller Plaza, New York 20, N.Y. 
GENERAL OFFICES AND PLANT 
116 CLIFTON BOULEVARD, CLIFTON, N. J. 


ELECTRICAL MANUFACTURING 


mmr ee 


— 


a 


_ 


Sea 


eR RET ETT Oe TNR r= manne 


momen ———— 


year im... yedr out...more and more 


. / 
appliance manufacturers 


turn to 


PACKARD-_ 
ELECTRIC MOTORS 


Manufacturers who produce motor-powered products in volume 
know from experience the advantages of using motors of 
Packard Electric. A motor especially adapted to the product 
fits better in the space available . . . provides correct starting 
and operating torques .. . is built to stand up on the job. 

If you manufacture a motor-powered product, Packard Electric 
engineers can help . . . can design the motor that will assure 
you of satisfactory product performance for your customers. 
And Packard Electric, with its tremendous facilities, can mass 
produce the motor for you—at low cost. 

That’s why we suggest you talk with Packard Electric about any 
motor problem. Packard can provide the right motor for you. 


DEPENDABLE APPLIANCE MOTORS FOR THIRTY-SIX YEARS 


JULY 1953 

















— 
for: 


DRYERS 
WASHERS 
IRONERS 
WATER PUMPS 
LAWN MOWERS 


Oil BURNERS 


VENTILATING UNITS 
STOKERS 

DISPOSAL UNITS 
BENCH TOOLS 
GOMPRESSORS 
MILKING MACHINES 


CREAM SEPARATORS 


Packard Electric Division 


General Motors Corporation 
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YOU CAN'T 
Owe ana 


MYCALEX 


ES BRS 2th Dae | 


YOU CAN’T use Mycalex glass- 
bonded mica as a hammer head to 
drive a nail. 


BUT it is used in one installation 
because it is the only high tem- 
perature insulation that will 
stand the abuse that mechanics 
give it when installing the equip- 
ment. 


YOU CAN’T use Mycalex glass- 
bonded mica as a crucible over a 
Bunsen flame. 


BUT you can solder and re-solder 
the hardware or inserts molded 
into, or fastened to, this material. 
It withstands assembly line abuse. 





Tube Sockets — 
Mycalex Tube Socket 
Corporation. Under 
exclusive license of 
Mycalex Corporation 
of America 


THE LIMITATIONS AND ABILI- 
TIES of Mycalex glass-bonded mica 
have been carefully studied. Here is 
a major engineering material that 
you can specify with confidence. The 
very stability of Mycalex glass- 
bonded mica guarantees that its 
properties will be true, constant and 
enduring. Write for the full story. 


1 ebb 
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page 82. Mechanical properties of 
new types of refractory materials. 

Conductive Materials for Elevated Oper- 
ating Temperature, June 1951, page 
128. Includes effect of temperature on 
mechanical properties of copper, brass, 
bronze and berryllium copper. 

Large Plastics Parts, October 1951, page 
113. Selected case histories showing 
how larger presses, improved tech- 
niques and new materials stimulate use 
of larger components. 

Non-Magnetic Steels, July 1952, page 
108. Data on mechanical properties, 
limitations and applications for four 
types of alloys used as structural parts 
in electrical products. 

Designing for Shell Molded Castings, 
September 1952, page 119. Factors to 
be considered in evaluating this new 
mechanized molding process. 

Converting to Non-Nickel Stainless Steel, 
October 1952, page 112; November, 
page 137. Corrosion resistance and 
mechanical properties, and recom- 
mendations for changing over from 
Type 302 to the more readily available 
Type 430. 

Investment Castings, May 1953, page 93. 
Recent improvements in techniques 
that enhance competitive position; sev- 
eral case histories. 


| Drawn Parts of Stainless Steel, July 1953, 





page 116. Specific suggestions backed 
up by case histories on influence of 
design on cost, appearance and _per- 
formance. 


The Electronic Age 


THE WORLD is rapidly entering a peri- 
od when almost every phase of human 
endeavor is vitally affected by elec- 
tronics and the cathode-ray instru- 
ment is providing the important key 
to what can be termed the Electronic 
Age, according to a statement issued 
by Allen B. DuMont Laboratories, 
Inc., at ceremonies dedicating a new 
plant for the Instrument Division. 
The statement declared, “We believe 
that this new plant and its products 
have a very great potential for in- 
fluencing the shape of things to come. 
The value of its operations to prog- 
ress will help to make possible a new 
age—the Electronic Age. We are in 
the process of entering that age right 
now. It is probable that only our 
military people and those who work 
in laboratories know just how far we 
have gone in that direction. 

“Now that the cathode-ray tube has 
added visibility to electronics, we are 
convinced that applications of elec- 
tronics which have been made and 
many more which can be made will 
dominate every sphere of our activ- 
ity. Our social, cultural, economic, 
industrial, political and religious lives 
will be vitally affected by electronics 
and its applications to those phases.” 

Oooo 
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HERES WHAT<<\\ 
YOU GET & \—>— 
ee 
Gl IMMEDIATE DELIVERY FROM STOCK 


(in any quantity) 


Ea FINEST QUALITY OF FAMOUS BRANDS 
E) GENERALLY LOWER PRICES 


CJ RETURN PRIVILEGE FOR FULL 
CREDIT IF NOT SUITED TO YOUR 
REQUIREMENTS 


The valuable service Wells provides to 
the industry is being used by many of 
our greatest manufacturers as a matter 
of course. 


Our vast stock (the world’s largest) 
may contain just the components you 
need to fill urgent orders — at a substan- 
tial savings in time and cost. 


ADEL CLAMPS « ANTENNAS, Insulators 
tions * BINDING POSTS ¢ BLOWERS « CABLE 
ASSEMBLIES * CHOKES « COILS * CONDENSERS 
Oil Filled, Bathtub, Hearing Aid, Transmitting Micas, 
Silver Micas, Ceramic, Variable, Trimmer *¢ CRYS- 
TALS ¢ FILTERS © FUSES & MOUNTINGS « GEN- 
ERATORS * GROUND RODS «¢ HEADSETS © iF, 
COILS * JACKS * JACK BOXES « KEYS, Telegraph 
KNOBS «¢ LAMPS «* LORD MOUNTS « LUGS 
MOTORS & BRUSHES « PLUGS © RECTIFIERS Selen- 
ium, Copper Oxide, Meter, Diode * RESISTORS—All 
Types SELSYNS « SOCKETS -e SWITCHES 
Aircraft, Micro, Switchettes, Toggle * TIMERS « TUB- 
ING—Flexible « TUNING SHAFTS *« TRANSFORMERS 
All Types * VIBRATORS ¢ WALKIE TALKIES 


Mast Sec- 


DYNAMOTORS 


OVER 100,000 


NEW DYNAMOTORS 
IN STOCK! 


DM 32A — DM 53A — PE 86 — PE 101C 
DM 33A — D 101 — PE 94, etc. 

Large quantities of brushes for all 
types of dynamotors and motors. 


Write us for quotations. Advise us 
your requirements. 





A complete Signal Corps stock number list- 
ing of items in our stock. Write for listing 
No. $G-200. (For government agencies and 
contractors only.) 

Manufacturers and distributors—write for 
new Condenser Catalog C-10 now available. 


Write, Wire, Phone Your Requirements 


all phones: SEeley 8-4143 





833 W. CHICAGO AVE., DEPT. M, CHICAGO 22, ILL. 
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"CHISEL EDGE" LOCK WASHERS 
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That’s Why 
Indianapolis Sweepstakes 
Champions Choose 


EVERLOCK washers have been used on the top 


The Washer That Has The Edge 


three cars in every Indianapolis Sweepstakes 

since 1936! This grueling, rugged grind demands 
the utmost in protection against vibration and strain. =, 
It’s significant that, without exception, these winners 


put their trust in EVERLOCK washers. 





EVERLOCK’S alternating chisel edges really bite into 
the surface — powerful spring steel tension holds 
them secure. Available in four standard types 

or made specially to your specifications. 

Next time you order screw-washer assemblies — 


be sure — specify EVERLOCK washers. 


WRITE FOR LAVOGT CATALOG AMS PRICCE 


THOMPSON-BREMER & COMPANY 


SUBSIDIARY OF AMERICAN MACHINE AND FOUNDRY COMPANY = 





BILL VUKOVICH 
Ist Place 
"Everlock Washers 
held tight and 
firm under the 
terrific strain and 
vibration of the 
race. They get my 
vote all the way.” 


**EVERLO 





is 
ART CROSS SAM HANKS 
2nd Place 3rd Place 
The best of “To win, your car 


everything goes has to stay tight. 


into the cars 1 And you can 
drive. That’s why depend on 
Everlock Washers Everlock Washers 
are standard to hold.” 


equipment.” 


CK’’ IS A REGISTERED TRADE-MARK OF THOMPSON-BREMER & CO. 


+ 520 N. DEARBORN STREET, CHICAGO 10, ILLINOIS 


NEW YORK, N. Y. 
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PORCELAIN COMPANY 


49 Muirhead Avenue + Trenton 9. N. J. 





Automatic Assembly of 


Electronic Equipment 


(Continued from page 109) 





tion of this vehicle. When it proved necessary to de- 
sign a new machine, a preliminary investigation was 
made to determine the feasibility of performing the 
operation mechanically and its effect on the package 
design. 

The major aspects of the design of a complete pro- 
duction line have been worked out on paper as shown 
in the folding charts, which are self-explanatory. Not 
all of the operations have been fixed and experimental 
work on processes continues. 

As indicated on the chart, the printed circuits are 
produced on the copper surface of the base plate by 
an etchant resist of a wax and solder flux mixture 
dispersed in a volatile liquid which is heated and 
sprayed on the surface through a stencil as the plate 
moves along the trolley. Under development is a wax- 
flux resist which is also suitable for screening onto 
a copper surface as an alternate method to spraying. 
Use of wax for the resist eliminates the necessity of 
removing the resist after the etching operation, since 
the wax will melt off during the dip-soldering opera- 
tion. In addition, the drying time for wax resist is 
substantially shorter than for other resists. The metal 
stencil is held by a magnetic chuck and is recirculated. 
Study is being made of the application and positioning 
of this mask. 

Experimental effort is being directed toward the 
selection of an etching solution for optimum etching 
time, etchant regeneration and copper recovery. Nitric 
acid is being considered in place of ferric chloride as 
an etchant. The use of nitric acid introduces the 
possibility of copper recovery and etchant regenera- 
tion, in addition to reducing the etching time. Using 
a solution of nitric and acetic acids has reduced the 
etching time for l-mil copper to 30 sec, as compared 
with the fastest time of 3 min with ferric chloride. 

Heart of the automatic assembly line is the means 
for attaching the resistors and capacitors to the base 
plate. After being pretested and placed in individual 
hoppers, the components are placed in correct se- 
quence on the component conveyor by a trigger 
mechanism so that they are picked up at the com- 
ponent-attaching head in the right order. The com- 
ponent-attaching head trims and forms the leads, 
inserts them into position on the base plate, and 
clinches the leads over. Present objectives in the de- 
sign evaluation are to enable the machine to either 
load or unload a base plate in 1 sec and to attach 
components at a maximum rate of one per 0.4 sec. 

To demonstrate the basic operations of the attach- 
ing machine, a simplified hand-operated mechanism, 
Fig. 3, has been constructed. A second version will 
more closley approach the final design and will per- 
form all the attaching operations. Only two com- 
ponent-attaching machines are shown in the foldin 
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Save Money, Maintenance and Man-hours! 


GET Your [>J4 FROM A 


| 
| with dependable, long-life 


Federal ¥ 


SELENIUM 
RECTIFIER 


Power-Converting 
EQUIPMENTS 


NO mas bulky, moving equipment to buy 

.no expendable parts to replace fre- 
quently .. _ virtually no maintenance! No wonder 
Federal’s compact, rugged, always-dependable 
Selenium Rectifier Equipments are the growing 
answer to DC output requirements... for indus- 
trial power, battery charging and hundreds of othet 
DC applications. 

Federal Equipments are ready to connect to your 
AC source... ready to deliver uninterrupted DC 
power wherever you need it and whenever you 
need it! 

Powered by Federal’s completely inert selenium 
rectifiers, the life of Federal Equipments is practi- 
cally unlimited. All are conservatively rated... with 
a wide margin of safety to withstand momentary 
heavy overloads. 


IF the pc output you need is not listed 
in Federal’s line of standard power 
supply equipment, Federal will design 
and build to meet your specific re- 
quirements. 


Tell us the rating you need... write 
today to Dept. £.216. 


“AMERICA’S FIRST AND LARGEST 
MANUFACTURER OF SELENIUM RECTIFIERS” 


a7 an 


Telephone and Radie (orporation 


SELENIUM-INTELIN DIVISION, 100 KINGSLAND ROAD, CLIFTON, N. J 


In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. 
Export Distributors: International Standard Electric Corp., 60 Broad St., N. Y. 
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chart, although three machines are contemplated, 
Later, an economic analysis will be made to deter- 
mine the degree of complexity and flexibility needed 
in each of these component-attaching machines, and 
the actual number of machines required will then be 
determined. 

The over-all tolerance problem in addition to 
evaluation of the practicability of locating and at- 
taching components automatically, also has been given 
special emphasis. 

In this pictorial representation of the individual 
sequence of operations, most of the conveying mech- 
anisms have been omitted. At present there is not 
too much concern with this part of the automatic 
production line. Most of the effort has been spent in 
evaluating the various processes and materials. 

While the dip soldering of components is shown 
(Fig. 2), investigations are being conducted to de- 
termine the feasibility of welding component leads. 
Should welding prove useful, the component-attach- 
ing head will be modified so that the components will 
be positioned and welded by the same machine. 

Cost of materials on a per-unit comparison for 
automatically applied circuits has been more or less 
equal to costs of hardware and chassis the new cir- 
cuits replace. Savings in materials are effected through 
reduction of rejects and minimization of leftover 
pieces and parts. When components are attached by 
mechanical means, such as dip-soldering or multiple 
welding, assembly labor is further reduced. These ad- 
vantages, coupled with the lower cost of training 
personnel, produce a saving in overhead which ac- 
tually makes automatic application of circuits a finan- | 
cially attractive venture even at this early stage. 


a 


Cost of Automization Is Decreasing 


Experience shows that, computed only on a time 
and materials basis, products produced by partially 
automatized machinery cost about the same or slightly 
more than those produced manually. Automatized ma- 
chinery costs will tend to decrease whereas manual 
labor costs are increasing. A major advantage cited 
by two leading manufacturers is the increased pro- 
duction capacity for a given amount of factory space. 
Inspection and testing time are reduced because de- 
signs are generally simpler and exact reproducibility 
is possible through machines. 

For optimum results, the product must be designed 
with the fabrication method in mind. The equipment 
designer must design the layout and component 
chassis so as to be adaptable to automatic manufac- 
ture without compromising performance of the end 
product. 

Equipment manufacturers must become more fa- 
miliar with the processing of materials to form com- 
ponents during the equipment assembly process. 
Many component manufacturers have become sub- 
assembly manufacturers by integrating component and 
circuit fabrication. There is also need for closer and 
more intensive collaboration between the industrial 
machine designer and the electronics engineer if we 
are to realize the full advantage of electronics in the 
nation’s productivity. 

The trend toward mechanization in electronic as- 
ROYAL ELECTRIC COMPANY, Inc., PAWTUCKET, R. I. sembly is gathering momentum. Increasing labor costs, 
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NEWARK 3, N. J. 


107 Praia A Ti Pang Tk 








TG cer mats 


For melting pots hot water 
for solder, wax, oosters and ovens, cooking 
plastics, etc. water heaters. equipment. 


For urns, fryers, 





For sterilizers and For label dispens- 
ers, heating equip- 


ment, etc, 


For automatic heat 
sealing machinery. 





Here’s a highly sensitive, accurate control ruggedly con- 
structed and designed to meet a wide variety of heating 
applications with a maximum temperature range of 
550° F. It is a double pole, single throw, direct acting 
control. No separate “off” switch is required. The mech- 
anism is actuated by a hydraulic thermostatic element 
consisting of a bulb, capillary tube and diaphragm. 
(Also available in reverse acting types.) 


Write for full information. 


In Home and Industry EVERYTHING'S UNDER CONTROL 


“‘kobetshaw 


THERMOSTAT DIVISION 


ROBERTSHAW-FULTON CONTROLS COMPANY * YOUNGWOOD, PENNSYLVANIA 
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the desire for more and better things for living, and 
the need to make the best use of every bit of our raw 
material resources, make it almost mandatory that 
such techniques be employed. Although complete 
automatization of fabrication processes is a possibility, 
a great step forward is practical today if industry 
will apply the technology now available. j 
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Instrument Compares 
Conductivity 


THe Macnatest Tyre FM-100 conductivity meter, 
recently designed by the Magnaflux Corp., Chicago 
31, Ill., can be used as a measure of conductivity, 
hardness, purity or other specific characteristics of 
non-magnetic parts that can be related to conduc- 
tivity. A small coil in the detector induces eddy 
currents in the test material, which in turn affect the 
impedance of the coil in proportion to the conduc- 
tivity of the material. 

Basically, the FM-100 consists of a 60-ke oscillator, 
the signal of which is amplified and fed into a bridge 
circuit. The bridge is initially calibrated to two known 
conductivity samples; one high, the other low. The 
detector, forming one arm of the bridge, is placed on 
an unknown sample and induces eddy currents in it. 
The bridge is unbalanced by the change in the de- 
tector impedance. Balance is restored to the bridge by 
adjusting the main dial, and conductivity is read 
directly from the dial. 

Actually, the eddy currents produce a voltage that 
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Why Air Conditioner Manufacturers 
Choose G-E Shaded Pole Motors 


Many air conditioner manufacturers know that quality 
air conditioning units must have dependable motors. 
Mitchell Mfg. Co., for example, specifies G-E shaded 
pole unit bearing motors for their air conditioner. .. . 
Here’s why — 

Motor is lubricated for life . . . the customer never 
has to add oil. 

Motor runs quietly. Whether you turn it on day or 
night, special motor construction helps give smooth 
operating performance. 

Motor easily adaptable to multi-speed operation and 
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This Mitchell unit uses G-E shaded pole motors 
to drive the condenser and evaporator fans. 


This room air conditioner both cools and heats 
to provide year-around living comfort. 





is tailored to the unit by G-E engineering service. 

Whether you make air conditioning units, furnace 
fans, window fans or similar equipment . . . G-E shaded 
pole motors can help you sell your product, too. 

And remember, motor mounts in any position... per- 
mits freedom for all-angle positioning of the fan. 

For full information on avail- 
able ratings contact your near- 
by G-E Apparatus Sales Office ~y, YEARS OF ELECTRICAL Lf 
today. General Electric Co., a 
Schenectady 5, N. Y. 704-2 SE 
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for the popular new 


VEE-DX 


antenna rotator is 
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a LOYD SCRUGGS motor... 
tailor-built for the job! 


The advanced styling and precision design of the rugged 
VEE-D-X rotator ... most outstanding on the market 
...demanded the utmost in motor performance. To 
meet the exacting requirements of LaPointe Electronics, 
Inc., Scruggs designed this low-voltage AC reversible 
capacitor-type motor. 


Take a tip from VEE-D-X... 


and other leading manufacturers. Get the Inside Story 
on Scruggs Motors... and learn how we can help you 
develop better products. We will build a motor to fit 
your specific requirements without obligation. For 
complete information write the Loyd Scruggs Co., 
1022 N. 6th St., St. Louis 1, Mo. 


You can stake your reputation on SCRUGGS MOTORS 
Also manufacturers of shaded pole, DC, and AC-DC motors. 


ites COMPANY 


A Dazey Corporation Subsidiary 
MANUFACTURERS OF PRECISION INSTRUMENTS SINCE 1934 
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reflects as a “back voltage” into the detector coil. 
(This is analogous to a transformer with the de- 
tector coil acting as the primary and the sample as 
the secondary. ) The magnitude and phase of the total 
voltage between points “a” and “b” (see block dia- 
gram) is changed by the induced voltage to cause 
unbalance. 

The instrument can also be used to measure char- 
acteristics that are related to conductivity, and the 
main dial can be calibrated directly in terms of the 


Internal 
adjustment 


Deneceer Rectifier 


Work piece 





This model of the Type FM-100 Magnatest conductivity 
meter is calibrated for direct reading in terms of the Inter- 
national Annealed Copper Standard. The small detector 
coil can be used on most sizes and shapes of material. 
Components of the Magnatest FM-100 conductivity meter. 
Note that the detector coil is one arm of a bridge circuit. 


desired characteristic. For light metals such as alumi- 
num and magnesium, hardness is directly related to 
conductivity. If the alloy content and heat treatment 
condition of a part are known, the FM-100 can be 
used to measure the Brinell hardness. The instrument 
can also be used for sorting mixed alloy parts where 
the maximum conductivity of one type is lower than 
the minimum conductivity of the other type. 

Used as a 100 per cent inspection gage, the FM-100 
can have limits marked on the scale so that balancing 
the bridge is not necessary. The part is then found to 
be inside or outside desired limits, without regard to 
its actual value. 

Measurements are independent of the thickness of 
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; Whooosshh! Tet engines generate a 
powerful amount of heat . . . heat which, 
uncontrolled in flight, would cause disastrous 
metallurgical distortions within the delicately 
balanced engine. So the problem is . . . or 
rather was . . . how to provide a dependably 
accurate means of measuring exhaust tem- 
peratures so that the pilot might have control 
over how hot his jets get. 


And the answer? Special wiring harnesses 
running from engine to instrument panel... 
harnesses now made exclusively with Hoskins 
Chromel-Alumel thermocouple alloys. 


Yes, wherever durability and accuracy are 
required in a thermocouple . . . whether for 
jet engines or industrial furnaces . . . you'll 
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find Chromel-Alumel right for the job. Ex- 
tremely durable . . . highly resistant to heat, 
corrosion, oxidation . . . guaranteed to register 
true temperature-E.M.F. values within speci- 
fied close limits. 

[hat’s only part of Hoskins’ product picture, 
though. Other specialized quality-controlled 
alloys developed and produced by Hoskins 
include: Alloy 785 for brazing belts; Alloy 717 
for facing engine valves; special alloys for 
spark plug electrodes; Alloy 502 for heat 
resistant mechanical applications. And, of 
course, there’s Hoskins CHROMEL ... . the 
original nickel-chromium resistance alloy used 
as heating elements and cold resistors in 
countless different products. 


4445 LAWTON AVENUE, DETROIT 2, MICHIGAN 







Heating elements made of 
Hoskins Chromel deliver full- 
rated power throughout their 
long and useful life. 


, 23 
Sparks tiy better, last 
longer in today’s spark plugs 
... thanks to Hoskins’ spark 
plug electrode alloys. 


Hot stuff for hot jobs! 
Hoskins Alloy 502 is ideally 
suited to many mechanical- 
structural applications. 
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ic sealing field; 
i rs in the hermetic sea 
= spc CORPORATION ag woe 
i utm ; 
i rtant 8 steps to insure the Ec 
camila. for electrical and mechanical 
devices: ; 
1 Sealing process is performed wns 
affecting the efficiency of the ve : 
2 Container is completely evacuated of a 
moisture and gases. 
3 Container is thoroughly tested for nen 
4 Container is then filled with the = 
amount of the proper gas or a ~ - 
most perfect operation of the sealed co 
S Deal i h a way that, 
ling is done in such a 
aed the load of ———— 
I he container ‘ 
t set up a strain on t : 4 
6 Container, when mounted, is wor’ 
cally secure with no strain on the solder 
joint. 
7 Ail seals are subjected to sagae 
treatment to insure against crazing W ic 
could cause electrical leakage. nn 
8 Enclosure is permanently labelle wad 
identification of the product, wiring 
rangements, etc. 
4 



















Electro-Seal will be glad to oe, - E 
i i tion on how 4 
with complete informa = ? f 
i ncrease the life, re | 
important steps can 1 ’ i 
ili $ your pro 
ability and usefulness of y< = 
i tion to supply 
Electro-Seal is in a pos! bs 
develop an entirely 
standard enclosure or — 
one to meet your speci é 
ai, Consultation costs you nothing... 
may save you much in time and money. 







Shown here is enclosure and cutaway view 
of enclosed small telephone type relay with 
8 pin octal plug. Hold-down clamp adds 
mounting strength. 


ON Electro-Seal Corporation 


946 North Avenue 
Des Plaines, Illinois 
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the part provided the material is thicker than the 
depth of penetration induced by the detector. This 
| depth is 0.030 in. for materials with a conductivity of 
| approximately 98 per cent, and 0.080 in. for materials 
with a conductivity of 12 per cent. Thin, non-conduct- 
ing surface layers such as scale and oxides do not 
materially affect measuring accuracy. dag 





Metal Statistics 





The big question in metal trading this month was 
the probable effect of the heralded Korean truce. 





Immediate impact was felt on tin; other metals 
such as copper, lead, zine and aluminum did 


not feel it so sharply but were expected to re- 
flect the result in their long-range outlook. Steel 


was confused by a number of factors including 
wage talks with the steel union, higher prices. 
and predictions of cutbacks in the fourth quarter, 


Copper. When trading on the Commodity Exchange 
opened in copper on June 1, some metal factors fore- 
saw in the prices quoted for futures a lower price level 
for copper later this year. The past month, however. 
gave no evidence of this. The price hovered around 
the 30¢ level quoted by the big producers and the 
slightly lower level (29.75¢) quoted by one of the 
custom smelters. Biggest disappointment was the 
position of Chile. It indicated that it would continue 
to adhere to its 35.50¢ f.0.b. Chile price (or 36.50¢ 
delivered Connecticut Valley). 

Chile produces approximately 30,000 tons of copper 
a month with the largest portion moving to the U.S. 
Out of this, producers get 24.50¢ and the Chilean 
government gets 12¢. However, foreign sellers have 
been offering copper around 30¢ in the U.S. and that 
includes the Belgian Congo, Rhodesia, Mexico. West 
Germany, etc. It is expected that there will be greater 
resistance to Chilean copper if more is available from 
abroad at 30¢. Chile has threatened that it would use 
its copper for barter purposes if it cannot get the price 
it wants. Close to 128,000 tons of copper were sold 
in May; demand has been steady and most June orders 
were filled by the end of May. 


Aluminum. Demand for aluminum continues sharp 
despite ever-higher production records. Some 102,000 
tons were produced in April (a short month) which, 
on a daily basis, topped the March total of 104,000 
tons. Producers have been clamoring for a reduction 
in the Government's stockpiling plans, arguing that 
unless the Government cuts its requirements, there 
just won't be enough aluminum around and controls 
will have to be reimposed. The producers won an 
initial victory when the Office of Defense Mobiliza- 
tion announced it would scale down buying for the 
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Refrasil is Ready for the electrical world with textile sleeving that provides 
effective space separation for critical electrical applications. Refrasil sleeving 
is manufactured by a special process which enables this efficient material to 


withstand temperatures up to 2000° F: 


Refrasil is Right for the electrical world with a flexible, mineral insulation 
sleeving of high silica content that is chemically stable, unaffected by ordinary 


ee ee 


* Refractory 
SSS TT acids, and resistant to fire. 

If your electrical insulation must operate under extremely high temperatures 
or in a corrosive atmosphere, Refrasil sleeving is the efficient, inorganic 
insulation available in a wide range of sizes for a variety of applications. 


* Reusable 


REFRASIL has ALL 3! HITCO engineering counsel is available to you without charge to help you 
solve your high temperature insulating problems. For free sample of Refrasil 


sleeving, address inquiries to Mr. B. E. Williams, The H. I. Thompson Co., 
1733 Cordova Street, Los Angeles 7, California. 


WRITE OR CALL YOUR NEAREST REPRESENTATIVE: 
EASTERN MIDWEST SOUTHWEST 
THE H. |. THOMPSON CO. Fred W. Muhlenfeld Burnie L. Weddle Marshall Morris 
6659 Loch a 3219 West 29th — goat yf 
Baltimore 12, Md. Indianapolis 22, Ind. ort Worth, Texas 
ESR TR Ce Valley 3135 Hickory 8685 Webster 2965 


Los Angeles 7, California 
Represented in Canada by RAILWAY & POWER ENGINEERING CORP. 
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STEEL 


Every Kind 


Some steel products are in short supply but 
over-all stocks are still large, diversified 


NEARBY STOCKS INCLUDE: 


BARS—carbon & alloy, hot TUBING—seamless & welded, 
rolled & cold finished mechanical & boiler tubes 


STRUCTURALS—channels, STAINLESS—Allegheny sheets, 
angles, beams, etc. plates, bars, tubing, ,etc. 

PLATES—U, M. & sheared, REINFORCING bars & access. 
Inland 4-Way Floor Plate BABBITT bearing metal 


SHEETS—hot & cold rolled, MACHINERY & TOOLS for met- 
many types & coatings al fabrication 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants: New York, 
Boston, Philadelphia, Detroit, Cincinnati, Buffalo, 
Cleveland, Pittsburgh, Chicago, Spokane, Seattle, 
Milwaukee, St. Louis, Los Angeles, San Francisco 








VULCAN 


In addition to Electric Heating Units 
and Electric Soldering Tools 
Vulcan makes these 


ELECTRIC HEATING DEVICES 


VULCAN ELECTRIC CO 


DANVERS GD MASS 
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stockpile during the third quarter and would confer 
with producers on future stockpiling programs. 

Popularity of aluminum is being consistently em- 
phasized: GE announced this month that its new 
distribution transformer would permit use of copper 
or aluminum conductors. Pricewise, there was no 
change; aluminum holding at 20.50¢ a lb for 30-lb 
ingot, 99°% plus. Secondary aluminum ingot prices 
were fairly steady. GSA and Harvey Machine Co, 
pact this month may boost aluminum output; the 
agreement calls for new California facilities to pro- 
duce around 54,000 tons a year. 


Lead. A 34¢ rise in the price of lead marked activity 
in this metal from its 12.75¢ price on May 19 to its 
13.50¢ price on June 11. Lead producers were quite 
satisfied with sales in May and June, and while not 
broad, activity was steady. 


Zinc. Zinc business was light this month but the price 
was maintained at 11.00¢ East St. Louis for prime 
Western metal. Production in May rose some 2,000 
tons to 82,422 tons but shipments dropped some 2,000 
tons and stocks were also about 2,000 tons lower. 


Nickel. Nickel remains a supply problem and _ the 
Government is still having difficulty getting sufficient 
nickel for its stockpile. But an agreement signed with 
International Nickel may provide the answer: Through 
a new process, International Nickel expects to be able 
to start a large flow of nickel somewhere around 
December. Meanwhile, the Government will allocate 
nickel on a monthly instead of a quarterly basis as 
formerly, beginning July 1. There has been no change 
in price which holds at 60¢ a pound for metallic 
nickel. 


Steel. The crystal ball is dim when it comes to predict- 
ing the outlook for steel; even among steel men meet- 
ing at the American Iron & Steel Institute convention 
there was much disagreement. The paradox is this: 
forecasts say that there will be cutbacks and a drop 
in production by the fourth quarter but, at the same 
time, demand is heavy; there are large backlogs and 
supply is still insufficient. How to resolve these differ- 
ing points of view is the problem. 

Most factors believe that peace in Korea will not 
foreshadow a decline in steel output since defense 
and civilian needs are still high, with civilian demand 
the major portion. A slight recuperation in the price 
of scrap iron (sometimes regarded as a barometer) 
was seen as heralding a continued good demand for 
steel. But some top producers have indicated that 
higher wages for steel workers (U.S. Steel agreed to 
an approximate 9¢ an hour increase) and generally 
higher operating levels might mean higher prices for 
steel. The big producers fear that higher prices may 
put them in sharp competition will lower-priced pro- 
ducers in the event of a slough-off later this year. 
But for the present, reports from many sections of 
the country indicate heavy backlogs on orders and 
sharp competition for available supplies. 


Other Metals. Tin prices are affected by Korean de- 
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HOW TO MAKE THE WORLD'S SAFEST, MOST COMPACT CONNECTION 





(1) FASTEN WIRES WITH “SCOTCHLOK”’ 


...the toughest, tightest-gripping spring connectors. ever 
made. Just twist on, snap off winding stem and insulate 
with ‘“‘Scotch’”’ 33. No soldering, no tools required. Never 
shakes loose. One size handles over 300 wire combina- 
tions from AWG 10 down to AWG 16. And it’s neat, 
trim and compact! 





Se, = 


(2) INSULATE WITH “SCOTCH” NO. 33 


... the super-thin plastic tape that’s a perfect companion 
to ‘‘Scotchlok.’’ Start as shown, bring forward between 
the wires and wrap until tape extends 14-inch beyond 
small end. Fold extension over and wind back toward 
bell end. Easy! Order a supply of ‘‘Scotchlok” and 
“Scotch” 33 today! 


REG. U.S PAT OFF 


The term “‘Scotch”’ and the plaid design are registered trademarks for the more than 200 pressure-sensitive adhesive tapes made Lt fe Ki 


2 —seal’’ Rubberized Coating,‘‘Scotchlite’”’ Reflective Sheeting, ‘‘Safety-Walk’’ Non-slip Surfacing,“‘3M’”’ Abrasives,““3M”’ Adhesives. BRAND 
“General Export: 122 E. 42nd St., New York 17, N.Y. In Canada: London, Ont., Can. isPratatad SST raat 


€ in U.S.A. by Minnesota Mining & Mfg. Co., St. Paul 6, Minn. — also makers of ‘‘Scotch’’ Sound Recording Tape, ‘‘Under- 
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_ AT LOW TOOL COST! 
_ Save money with Regan’s 

stock molds modified to — , 
casi: quilt. 50 : 








4 


Rogan’s stock molds greatly reduce 
your knob costs. Markings can be 
branded to fit your requirements. 
Special shaft holes at nominal 
charge. Send for details on how 
to cut knob costs. 


ROGAN BROTHERS 
8027 N. Monticello - Skokie, Ill. 


"COMPRESSION MOLDERS AND BRANDERS OF PLASTICS | 


INN CONDUCTION or 


BI-METAL Types 


Base plate in full area contact with 
heated surface results in minimum 
overshoot, smaller cycling differen- 
tial, faster response. Can be sup- 
plied pre-calibrated to any desired 
range from 70°F. to 600°F. with 
shaft height optional up to 2’ 
overall. Adjusting set screw permits 
trimming to close limits. 


115-230V AC. 







| CONDUCTION TYPE 
| End Mounted 
Mode! B-200° 





Ratings: 1200 W 
1500W Available. 


Dimensions—End Mounting Type: 
Length 2%”, Heicht 13/16” not in- 
eluding shaft, Width %”, Mounting 
Centers 2-9/16”. 


CONDUCTION TYPE 
| Side Mounted 
Model BS-200 


Side Mounting Type: 


Length 2144”, Height 13/16” not in- 
cluding shaft, Width 13<”, Mount- 
ing Center 1-1/16”. 


A compact, durable bi-metal type 
Thermostat. Maximum sensitivity. 
Welded terminal lugs and contacts. 
Rating: 1200 W 115-230V AC. 


Operating range: 70° F to 600° F. 


Dimensions: Length 1-15/16” incl. 
terminals, Height *%4,” without shaft 
which is optional up to 2” overall, 
Width %”, Mtg. Center to adjust- 
ment shaft 11/16”. 





Write for details! 


AMERICAN GENERAL THERMOSTAT CORPORATION 


2064 BRONX STREET NEW YORK 60, N. Y. 
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velopments. While day-to-day prices vary, a glance 
shows that on May 13, the price was 9614¢ and on 
June 10 it was 92¢. There was no change in magnesium 
which held at 27¢ for commercially pure metal. 
Chromium prices were unchanged at $1.18 a pound 
for the 97° grade. OOO 


| Low-Nickel Stainless Steel 


AN AUSTENITIC alternate for 18-8 stainless developed by 
Allegheny Ludlum Steel Corporation, Pittsburgh 22, 
offers good cold working properties, good weldability, 
and good ductility. Produced with manganese, chrom- 
ium, and less than 1 per cent nickel as principal alloy- 
ing elements, this steel offers promise of widespread 
usefulness, and is available in strip and most other 
forms. It is believed by the company to be a permanent 
addition to the family of stainless steels. 

Development work was undertaken because of the 
restriction on use of nickel, in an effort to obtain an 
austenitic stainless steel with less than 1 per cent 
nickel. In applications where critical requirements 
include the mechanical properties of welds, ductility, 
non-magnetic qualities, and cold working to high 
strength, this chromium manganese steel should be 
considered, although it is not offered as a cure-all for 
every application, particularly where extreme corro- 
sion resistance is required. For example, it is not ex- 
pected to displace straight chromium steels that are 
serving satisfactorily as an alternate for 18-8 stainless. 
(See “Converting to Non-Nickel Stainless Steel,” in 
ELECTRICAL MANUFACTURING, October 1953, page 112; 
November, page 137.) O00 


New Connectors for 
Aluminum Conductors 


ALL POLE-TYPE distribution transformers now supplied 
by General Electric have new connectors designed to 
accept either copper or aluminum conductors. Con- 
nector is designed with a larger bearing surface, ser- 
rated to pierce the aluminum oxide coating and with 
a stainless steel Belleville spring to maintain a tight 
connection when cold flow occurs. As being tested 
here, the connector has been relaxed to simulate 10 
per cent creep in No. 6 aluminum wire; joint holds 
200 Ib pull without movement. 


CORRECTION: 
Selector Switch Circuits 


IN THE ARTICLE, “Pushbuttons and Selector Switches,” 
by Mark Morgan (Feb. 1953, page 114), the inadver- 
tent omission of a connection dot in the diagram, Fig. 
18, confused the explanation of a control circuit for a 
machine, like an injection molding press, operating on 
continuously repeated automatic cycles. Hence an 
amended diagram is presented here with an amplified 
explanation. The change is in the dot added to the 
right of contact Re. 

The selector switch has both contacts open for hand 
operation, top set closed (as shown) for single-cycle 
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eo "Know-How" 
“at Your Service! 


IF YOUR PROBLEM CONCERNS 
ELECTRICAL INSULATING 


; am 
Ten 


INCORPORATED 


Helping manufacturers in the selection and application of all types 


A COMPLETE LINE OF ALL of electrical insulating materials for many years has given your IWI 

THESE PRODUCTS IS IN STOCK Representative a store of practical experience that would be difficult 

—READY FOR SHIPMENT to match in the industry. Also at his command, and yours, are the 
research and engineering departments of the leading insulation manu- 

Varnished Cambric Products facturers which IWI represents. All of this ‘“‘know-how’”’ is at your 

a on disposal— to help you choose exactly the right product for the job, 

Saturated ieee no matter how special. Your inquiries are solicited— any time, 

Insulating Varnish without obligation. 

Vulcanized Fibre 

eens IF IT’S ELECTRICAL INSULATION 

Fibre Wedges 

Wood Wedges YOU CAN GET IT FAST FROM IWI 

Built-up Mica Products 

Asbestos Insulation — IMMEDIATE SERVICE from a warehouse near you. Get your small 

Woven Glass Insulation : : 

Pressure Sensitive Tape production lots and seldom-used items from IWI. 

Cotton Tape 

Cotton Sleeving TOP QUALITY PRODUCTS only are sold by IWI— nationally adver- 

— Built To Specifications tised and used by leading electrical manufacturers everywhere. 

eflon 


Silicone Resins 


Silicone Insulations Your Tost Complete and Dependable Source 






PMN TU a a se A maa ea a tak 


INSULATION AND WIRES INCORPORATED 


3435 Chouteau Avenue « St. Louis 3, Missouri 


Write For The Address Of The Warehouse Nearest Your Plant 
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STANDARD of QUALITY 


; for Filtering... 
Coupling... 
By-Passing 















RMC Ceramic Capacitors are the proved answer 
to problems encountered in the design of standard 
and special purpose electronic equipment. They are 
your guarantee of quality and trouble-free operation. 
Available in temperature compensating as well as 
guaranteed minimum value types. 


Here’s Why... 


@ Small size saves valuable 
space... makes better 
design possible. 


e Greater mechanical 
strength assures a more 
rugged assembly... 
speeds up production, 


e A wide line of capacities 
from 2MMF to 30,000 


MMF provide design 
flexibility. 


@ 1000 working volt stand- 
ard...many types with 
working voltages up to 
6000 V.D.C. 


e Every DISCAP is 100% 
tested for capacity, 
leakage resistance and 
breakdown. 


Send for technical data and 
specifications on RMC DISCAPS 


RMC 
DISCAPS, 


+ the right 
way fo say 
CERAMIC 


CAPACITORS 


RADIO MATERIALS CORPORATION 
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ill. 


FACTORIES AT CHICAGO, ILL. AND ATTICA, IND 
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operation, and both contacts closed for automatic 
operation. Duration of the cycle is controlled by a 
group of devices, represented collectively by S which 
has a set of time-opening (TO) and time-closing (TC, 
contacts. In automatic operation the TC contacts ener- 
gize a repeat-cycle relay Rp which has a set of contacts 
in parallel with the start button and acts to restart the 
cycle automatically. Hand control is obtained through 
a group of devices represented by H and governed by 
relay Rh in series with an NC contact of S. 

With the selector switch in the hand position, upon 
operation of the “Cycle-start” pushbutton, relay Re 





START SINGLE 
STAR 
STOP — HAND AUTO 


becomes energized, and remains so through its holding 
contact. Relay Rh and devices H are also simultan- 
eously energized. With selector switch in “Single 
Cycle” position, operation of Rc remains as before and 
devices S become energized and stay energized 
through action of holding contact § (TO). This is the 
contact which determines the duration of the cycle. 
When the selector is moved to “Auto” the operation 
is identical to “Single Cycle” except that Rp is ener- 
gized momentarily by action of the time-closing con- 
tacts S (TC) through contact Rc. Contact Rp: reener- 
gizes S, thus initiating a new cycle. Note that when in 
“Single” or “Auto” cycle, Rh and H cannot be energized 
due to action of NC contact S1. oo00 


CORRECTION: 


Conductive Plastics 


IN THE ARTICLE, “Conductive Plastics in Analog Com- 
puters,” page 156 June issue, an inadvertent error 
occurred in Fig. 3, which showed deviation from lin- 
earity vs angular rotation of the drum. The ordinate 
dimensions should have been smaller by a factor of 
10. The maximum deviation thus should have been 
shown as 0.6 per cent instead of 6 per cent. ooo 














Combined Reprints 


Related feature articles previously offered as 
separate reprints are now available in reprint 
“packages” on five subjects. For detailed review 
of the contents of each of these combined reprints 
and ordering information see page 234. 
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